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The purpose of this survey is to determine the training source 
and number of people actually trained in various types of data pro- 
cessing skills In Fiedmont Ilorth Carolina, "ajor skill areas covered 
in the survey are (l) unit record training; (2) basic conputer concepts; 
(3) basic programming; (U) systems analysis and design; (5) managerial 
training for programmers and analysts; and (6) orientation for non- 
computer executives. 
In addition, information Is available as to course attendance 
in the Piedmont area, course selection factors, and the effects of 
separate pricing on DP education. Respondents from the four counties 
making up the Piedmont Standard. Metropolitan Statistical Area were 
mailed a questionnaire covering the major points mentioned above. 
Their replies are related to user size per major area surveyed. 
Prior to separate pricing policies, many users were dependent 
on their vendor/supplier for training. The majority of respondents 
now indicate that they will turn to software firms and university/ 
colleges for their training. 
The small user is less likely to he able to provide the same 
type and quality of training to his data processing personnel as the 
medium user or large user. Cost is the major consideration. 
Respondents consider the prestige and capability of the 
organization conducting the training as a prime consideration for 
course selection and total cost as a secondary factor. 
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PART I 
CHAPTER I 
INTRODUCTION 
As the  nation slips,  slides,  and  stumbles into the 1970's 
there is  great concern  and  uncertainty about  the direction and distance 
that lies ahead,    Cn one hand,  there is the  pall of social,  environ- 
mental,  philosophical and  inflationary problems that at times seems 
bent on smothering all  hopes for a brighter tomorrow,    Cn  the other, 
is  the eloquent testimony of past technological and economic progress 
made possible by the free enterprise system,  promising a future of 
accomplishments  that taxes all but the most vivid of imaginations. 
At the  heart of such accomplishments lies the massive 
capability and   future  potential of electronic data processing,    A 
devil to some,   an angel to many,  the computer is now deeply involved 
in all parts of our human  exist aice. 
Since  the development of the  ENIAC   (Electronic Numerical 
Integrater and Calculator)  in  19^5»  the computer and data processing 
as a whole has grown at a fantastic rate.    The following examples 
denote this growtht 
"In  ten years the speed of the computer has 
increased by a factor of  lOOOjl,   costs for 
computation  have gone down  by a factor of 
tOOtl,  memory capacity has gone up by 1000:1." 
"In 1970,  approximately 65,000 computer systems 
will have been  Installed In the U.   3.  repre- 
senting an  Investment  of about  $25 million." 
"3y 1973»   the annual shipment of computers 
and related equipment In the U.  3.  will reach 
$9 - $10 billion and represent about 12 percent 
of total new plant and  equipment investment." 
In  1959,   a Greensboro,   North Carolina based  organization 
installed  its first computer - an ISM-650.    Py 19^9,  ten years later, 
the  same company had  over U5 computers in  over  35 locations.     Its 
annual budeet  for data processing was well over $15 million,   of which 
less than  one-half was for hardware and peripherals.    The ma.ior portion 
of expenditures  In  this budget was for people. 
As the use of data processing equipment has grown,  the require- 
ment for qualified personnel to program,  analyze and manage  the data 
processing systems has crown at an ever greater rate.    According to 
Dr.   fit  Truman Hunter of IBM,  "There were about a half million people 
working in the computer industry in I967.     It is estimated  that 
"urdlck,  R.   G.  & Ross,  Joel S.,   "The Need For Systems 
Sducation",  Journal of Systems Management.  July 19^9,   (Volume 20, 
N'umber 7,  Issue 99).  PP. 8 - 12. 
125,000 were operators while 375,000 were programmers,  analysts and 
nanagers."    By 1975,  according to one projection he sites,   "1*50,000 
operators and  1.5 million programmers,  analysts and managers will be 
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needed." 
Others have projected similar requirements for qualified 
data processing personnel. 
"A conservative estimate of the number of 
personnel required in 1970 includesi    190,000 
systems analysts,  222,000 programmers,  and P5.000 
data processing managers."•' 
"...  There may well be more than 100,000 
computers  installed by 1975.    There are approxi- 
mately 150,000 - 200,000 programmers and analysts 
today.    On the assumption that,   for the average 
1975 installation,   there will be a systems 
manager and  two systems analysts,  and a programming 
manager and  six programmers,  we will need a total 
of 1  million analysts and  programmers by 1975 - °r 
roughly five to six times as many as we have today. 
Vfhere will  they come  from?" 
_,   "The  Supersonic Seventies",  Business 
Automation.  January 1970,   (Volume 17,  Number l),  pp.  hh-^5> 
Murdick k Ross;  op. cit. 
Davis, Sidney, "A Flexible Concept For Recruiting Data 
Processing Fersonnel vor The 1970*s", Computers and Automation, 
September 1963,   (Volume 17,  Number 9),  p.  22. 
"Complicating the difficulties in devising programs is a 
growing shortage of programmers.  At least 100,000 nen and women are 
now busy giving instructions to the nations computers, but another 
50,000 such jobs are going begging. Computer makers are producing 
the equipment faster than the industry can train such specialists."5 
Some efforts are being made by organizations to expand and 
improve data processing education in order to produce the required 
people, but their steps are small compared to the large needs of the 
industry. Table 1 provides an example of the scope of company- 
conducted computer courses. "Data processing, which fewer than 10 
years ago was viewed by many individuals as a pure service function, 
lias taken on many new dimensions and has evolved into one of mankind * s 
most significant management and control tools. The premise is simple - 
data processing cannot and will not attain its full potential without 
capable and well-qualified professionals and good management." 
^"The Supersonic Seventies", op. cit. 
Gillis, warren X,, "Fersonnel Requirements in Data Processing'" 
Computers and Automation, September 196B, (Volume 17, Number 9)1 
pp. 2^-26. 
!■ r iirmin ■■ 
\ I ■: l 
COKPAN'Y-CCNDUCT'JD eOMPOTBH COURSES PY SIZE OF QOl PAHY 
QUESTIONi  "Does your company conduct any computer courses for its starf? 
'.Ana   n*"   "nnnanv 
Total Lar^e 
t 
Medium Small 
i 
Yes 3*.5 63.2 23.3 12.7 
No 56.6 33.3 73.6 79.0 
i-'ot  Stated «».9 3.5 3.1 8.3 
Total rase 100.0 100.0 100.0 100.0 
'/<:'•) (2-°) (163) (181) 
(Source - ""anagenent i  the Computer", Dow Jones £ Company, 19^°) 
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CHAPTER II 
Design Of The Survey 
Section I -  Significance Of The Survey 
The requirement  for data processing personnel,  both nationally 
and in North Carolina,  is expanding at a rate much  faster than people  are 
currently being trained to fill the jobs  being created.    This thesis will 
discuss the current methods,  procedures and requirements in data pro- 
cessing education  of government and   industry in  the Piedmont  North 
Carolina,  and  comment as  the  future trends in  this area.    The data 
produced herein  should be most useful to educators  planning curriculums 
in data processing or managerial  training as well as educational depart- 
ments  of industry in  planning data processing or managerial  training 
programs.     Due to the size and general demography of area covered   in 
this survey,   it is  this  writer's opinion that the following information 
would  be relatable with few exceptions  to the rest of the South- 
Atlantic United  States, 
The designation of Piedmont North Carolina as a Standard 
'■'etropolitan  Statistical Area  (3.11*5. A.) encompassing the counties of 
Porsyth,   Gullford,  Randolph and  Yadkin was set by  the U.  5.   Bureau of 
Budget in 1967.     (See Appendix A for details of the S.  M. S.   A. 
Designation.)    (For the remainder of this study,  this area will be 
referred  to as  "the  Piedmont.")    The Piedmont has been characterized by 
rapid Industrial and  population growth and  in 196B ranked 59th In  the 
United  States in  population,   5^th in number of households,  57th In 
retail  sales,  and   5^th  in effective buying income.'     The Piedmont 
3.  Ng   3.   A.   is the largest in North Carolina in population,   Income, 
and  manufacturing erowth.     Tables ?.,   "},   '-i,  and  5 picture population 
and  •conoalc    Towth  in the Piedmont. 
' Greensboro's Growing Market.   Greensboro 
Chamber of Commerce,  Research Division,   Greensboro,  North Carolina, 
1969. 
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TABU 2 
NANUFACTUHIHG GROWTH IN PXBDNONT NORTH CAROLINAt    1?5^ and 1963 
IH THOUSANDS OF DOLLARS 
122* 
County Number Establishments Value Added 
Forsyth 18? $ 303,756 
Gullford 509 169,106 
Randolph 200 51,326 
Yadkin 
TCTAL 
39 692 
935 ♦ 525,330 
Korsyth 
Gullford 
Randolph 
Yadkin 
12!2l 
209 
627 
200 
33 
6^5,275 
W7.311 
102,506 
1,917 
TOTAL 1,069 $1,167,009 
(Source - U.  S.  Census  of Manufacturers - Area Statistics;    Volume III, 
195^i   1963,  U.   S.  Pureau of Census.) 
TABLE  3 
POPULATION GROWTH IN PIEDMONT NORTH CAROLINA:  1950,  I960 and 1968 
County 
Forsyth 
Gullford 
Randolph 
Yadkln 
Total 
1950 I960 1968 
146,135 189,^28 219,500 
191,057 246,520 281,900 
50,804 61,497 71,900 
22,133 22,804 24,500 
410,129 520,149 597,°00 
(3ource - North  Carolina Department of Conservation and Development; 
Population  of Counties and Nlnor Civil Divisions;  January 1962.) 
(Source  - "''anaRement Survey of Buying Power";   Sales Management; 
June,  1969.) 
TABLE 4 
POPULATION PROJECTIONS FCR PIEDMONT NORTH CARCLINAi     1970 and 1980 
County 
Forsyth 
Guilford 
Randolph 
Yadkln 
TOTAL 
1970 1980 
241,292 315,205 
313.600 407,024 
72,286 84,535 
23,009 22,761 
650,187 829,525 
(oource - North Carolina Department of Health; Net Migration By Color , 
3ex and Age for North Carolina; 1950-1960.) 
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TABLE 5 
FHBMQHT NORTH CAROLINA LABOR FORCE BREAKDOWN i 1968 
Type County 
Forsyth Guilford Randolph Yadkin 
1 anufacturing 39,830 54,740 17,760 730 
Construction 4,600 7,^70 9^0 140 
Transportation 7,950 5,880 520 40 
Trade 14,480 26,160 2,490 5^.0 
Finance/insurance 3/80 7,350 MO 40 
•Service 10,030 15,250 1,580 360 
Government 10,290 15,800 1,950 810 
All Other 
Employment 10,170 17,720 4,130 2,980 
(Sourcei     North Carolina W< ark Force Estimates. 1969. Employmen 
Security Commission. 
A corresponding increase in data processing personnel in 
the Piedmont can be traced in Tables 6 and 7. 
HUaHB 
TABLE 6 
AMOUNT CF DP JOB GROWTH IK THE PMHOW NORTH CAROLINA t     1966-1972 
Jot Description 1966 
Total        I 
1969 
Total 
1222 
Total       ,-: 
Data i£ntry Cperators 325 39.6 503 37.5 611 3^.7 
Unit Record/Computer Operators 199 24.3 290 21.6 343 19.5 
Programmers/Analysts 127 15.5 259 19.3 426 24.2 
Supervisors 97 11.8 164 12.2 216 12.3 
Other* 72 8.8 125 9.3 164 9.3 
"(Control clerks, etc.) 
r2C i,3M 1,760 
(Source - "A Study on the Data Processing Technical Curriculums in the North 
Carolina Conimunity College Systen",  H.  C.  State University;   1969) 
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TABLE ? 
PERCENT OF DATA PROCESSING JC   INCH '.A3 
IN THE PUDMOHI "CRT!! CARCLINAi    1966-1972 
JoV  Description 
Data Entry Operators 
"nit Record/Computer Operators 
Pro granmers/Analy s ts 
Supervisors 
Others* 
(♦Control clerks, etc.) 
1966-1969 1969-1972   (Prelected) 
.'. Inci-ease I lcrease 
5fc.2 21.5 
^5.7 18.3 
103,9 6k,5 
69.1 31.7 
73.6 31.2 
(Souroa  - "A Study on  the Data Processing Technical Gurriculums   in the 
North Carolina Gonnunlty College 3ystemM,  N.  C.  State "niversity:  I969) 
Here again,   the largest  growth,  both actual and projected is the 
area of programmers and analysts.    The depicted growth of unit record/ 
conputer operators is  somewhat misleading since both categories  have been 
computed together.    The require ien1   for unit recoid  personnel  is 
decreasing as the equipment is replaced by computers and computer 
operators.    Table 8 provides an overall view of change in data procei   - 
ing employment in North Carolina. 
TABLE 8 
DATA PROCESSING EMPLOYMENT CHANGE, 
PIEDMONT NORTH CARCLINAi     1966-1969 
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Jot Description 
Data Entry Operators 
Unit Record Operators 
Computer Operators 
Profprammers 
Systems Analysts 
Supervisors 
Cther* 
% Change 
1966-19*9 
+573 
-73 
+972 
+733 
+673 
+953 
(•Control clerks, etc.) 
(Source - "A 3tudy on the Data Processing Technical Curriculums in the 
North Carolina Community College System", N. C. State Universltyj 19*9) 
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Section II - A Review of Related Work 
The continuing growth of job requirements in "orth Carolina has 
caused the community college system in the state to expand its training 
curriculum to Include a variety of data processing training. This 
curriculum was not centrally developed hut organized on the basis of 
local area advisory group recommendations, 
In May 19^9$  the Department of Industrial and Technical 
Education, North Carolina State University, submitted a study on the 
data processing technical curriculums offered in the North Carolina 
Community College Systems to Dr. I. S, Ready, Director of North 
Q 
Carolina Community Colleges.'  The study, done by Dr. William A, 
Mclntosh, Department of Industrial and Technical Education, endeavored 
to analyze data for three areasJ 
1. Definition of the employment market in North Carolina for 
data processing personnel, and the role of the community college system 
in training employees for this market. 
2. Development of a curriculum in accord with 1 above to meet 
student and industrial needs. 
3. Determine equipment and other instructional requirements 
to complement findings in 1 and 2. 
Mclntosh, William A.; "A Study On The Data Processing Technical 
Curriculums Cffered In The North Carolina Community College Systems") 
"orth Carolina State University, Department of Industrial and Technical 
Sducatlonj Raleigh, North Carolinaj May 1969. 
15 
Dr.  Holntosh nailed questionaires to over 800 organizations in 
the Greensboro/High Foint/Winston-3alem areas and the Charlotte/ 
•'-Ienburg area covering number of people enployed,  types of languages 
equipment,   etc.     (See Appendix G for a sample of Dr.  "clntosh's 
t.lonnali'e. )    Major recommendations of the study weret 
1 .     The Horth Carolina Community College System has, 
by and large,  been successful in producing graduates of 
the twc-year technical curriculum who perform well in 
the industrial environment. 
2. For the foreseeable future,  the demand for quality 
^-raduates exceeds the  current capability of the system 
(when  such capability  is related  to the number of 
existing and potential employment positions.) 
3. Data processing programs in the secondary schools and 
universities do not compete with the two-year program of 
the Community College System.     Each serves the employment 
market at different skill levels. 
k,     Effective articulation between the various educational 
levels Offering data processing training is restricted and 
in sone  cases completely lacking. 
(Sot*I     Only conclusions related  to curriculum, are presented 
here,) 
A breakdown  of the questions  in Dr.  I'clntosh's questionnaire 
was accomplished by the Research Department,   Greensboro Chamber of 
16 
Commerce for the Piedmont Area and  Greensboro,    These findings 
are included  as Appendixes D and 3. 
Section  III - The Questionnaire and l.ethod  of Data Collection 
In order to provide additional information to organizations 
currently conducting or contemplating data processing education 
programs, a series of questions was developed  on the training sources 
in use in industry and  frovernment in Piedmont i-.'orth Carolina. 
The questionnaire for this survey was designed to cover the 
following eight pointst 
1. The desirability of unit record training for analysts and 
programmers• 
2. The need for loiowledge of more than one programming 
language and how persons are trained in basic computer concepts and 
basic programming. 
3. How persons are trained in the concepts of systems 
analysis and  design. 
U.    Managerial education, covering the familiarization of 
nw-data processing management in basic computer concepts and training 
of data processing personnel in managerial techniques. 
5. Amount of data processing training in the Piedmont 
liorth Carolina (other than in-house training). 
6. Criteria used  in course selection by data processing 
managers. 
1? 
7. The effects of "unbundling"* on an organizations^ data 
processing education program. 
The questions were not grouped hut followed one another in the 
general sequence indicated ahove. The questionnaire itself was divided 
into three major parts:  (l) A cover letter explaining the reason for 
the survey and identifying the sender, {?.)  A list of definitions of terms 
used in the questionnaire, (3) The actual list of questions.  (See 
Appendix f  for an example of the questionnaire,) Identifying data as to 
the name, organization, address, telephone number and job position of 
the respondent was requested at the first of the questionnaire as 
Question "umber One, 
Subject organizations for the survey were selected from the 
resnondents of the N, C, State study who indicated that they possessed 
data processing capability and were located in the Piedmont area. 
Certain information on the subject organization such as hardware size, 
number of people, etc. was already available from the ::. C. State study. 
Appendix Q provides a detailed list of organizations Baking up the 
original mailing of this survey. 
Prior to the bull: mailing of the questionnaire, it was submitted 
to the data processing r,anagers of two organizations not included in the 
survey population. Baaed on their answers and comments, certain minor 
revisions were affected.  The questionnaire was reproduced in quantity 
and mailed on January Ik,  19''9. A self -addressed, Stanped envelope m 
Included with the mailing, as an aid in returning the questionnaire. 
• Separate pricing of services. 
IP. 
A data matrix was designed on which to record data from 
returned questionnaires.     In addition to a detailed 'breakout of the 
questions,  the matrix provided space for Identification of the 
respondent organization according to type of industry,   location by 
county,  and size of computer system.     (Appendix H provides an 
example of the Data Recording Matrix.) 
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CHAPTER III 
Definition of Terrs 
Since its inception, the field of data processing'has be'-" 
• -hered with a multitude of special words an! symbols - a jargon, 
which to the uninitiated, makes communication most difficult, 
chapter will provide definitions for the less frequently or less well 
'mown terns that might be encountered In this study. The majority of 
Q 
". "initions arc  from  Slppl's Computer Dictionary and  Kandboc'.. 
Assembly Lan^iage;     A nachlne-oriented language for programming 
which belongs to an assembly program or system. 
Compiler Language!    A high-level language such as CCmron 
Business Oriented Language (CCnOL) or PCRnula TRA."slation (PCRTDA:'); 
usually written in an "3nglish-1ike" manner. 
Data Processingi    The preparation of source media which contain 
data or basic elements of Information,  and the handling of such data 
according to precise rules of procedure to accomplish such operations as 
classifying,  sorting,  calculating,  summarising,  and recording. 
'Machine  Curator:    The person who manipulates the computer 
controls,  places  information media into the  input devices, removes the 
output and performs other related  functions. 
Sippl,   Charles J5  Computer Clctionarv and  Handbook:    Howard Sans 
and Company,   Inc.j   (New York);  i960. 
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Programmert Gne who prepares programs for a computer. A person 
who prepares problem-solving procedures and flow charts and who may also 
write and debug routines. 
Systems  Analystt    An  individual who is skilled  and trained  to 
define problems and  to analyze, develop and  express solutions,  especially 
algorithms that may be resolved and  implemented by a computer. 
Unbundlingi     The separate pricing of services previously 
charged under one costj  started by DM In January,   1970. 
Unit Record Equipmenti Bquipment using punched cards as Input - 
Includes data punches,   tabulating machines,  collators,  etc. 
User size;   A designation designed for this survey to provide a 
breakdown of computer users by the size of computer installation. 
Examplei     A small user - a computer center uslnp: a  small scale 
computer such as an IBH-1130 or  IW/36O Hodel 20. 
Also includes unit rec >rd  equipment users. 
A medium user - a computer center using a medium 
scale computer such as an IBK/36O 30 or 1*0,  or RCA 
Spectra 70/35. 
A large user - a computer center using either one 
large scale computer such as an TBK/jfo 50 or 65, or 
a center having multiple computers on site. 
21 
FART IT 
CHAPTER IV 
A General Analysis of the Results of the Survey 
Cf the 65 questionnaires originally mailed, data from 51 are 
included in this study.  Forty-'*our questionnaires were actually 
returned by mail while data for an additional seven was obtained by 
telephone interview. Three other questionnaires were returned but were 
not used due to some discrepancy in answering.  Four other questionnaires 
were returned too late to be included. The data used in the survey 
represents 78"' Ot  the total number of questionnaires originally mailed 
out. Detailed information on the 51 responceits as to industry, 
equipment size, and county location is shown in Tables 9 and 10. 
General observations on the data collected aret 
(a) The majority of respondents felt that detailed unit record 
training is unnecessary for programmers and systems analysts. 
(b) Tn general, programmers should be skilled in more than one 
language and, in most organizations, be required to program in more than 
one language. The training of persons in basic computer concepts has 
been accomplished in a ?xeat number of orranizations by programmed 
Instruction courses administered by in-house sources rather than by 
formal classroom training. (The questionnaire did not inquire into the 
detailed methods of training however, this data was supplied by many 
22 
respondents.) 
(c)    Organizations have heen very dependant on the vendor/ 
supplier for programmer training hut have trained  most of their 
systems  analysts  in-house through on-the-job training programs. 
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TABLE 9 
NUMBER CF RE3FCNDENT3 BY INDUSTRY, 
COUNTY LOCATION,   AND EQUIPMENT SIZE 
Industry County 
Guilford 
Randolph 
User Size Mo.   Respondants 
"extiles Lar^e 
Medium 
Small 
Medina 
2 
Apparel Guilford 
Forsyth 
Large 
Medium 
Small 
Medium 
Food Products Guilford Small 
To'bacco Guilford 
Forsyth 
Small 
Large 
Retail Guilford Small 
Med ium 
General "anufacturin,^ Forsyth 
Guilford 
Randolph 
Small 
Medium 
Small 
&3 ucati on Forsyth 
Guilford 
Small 
Small 
Insurance Guilford Large 
Medium 
Small 
Electronics Forsyth 
Guilford 
Randolph 
Large 
Larc;e 
Small 
Services Forsyth 
Guilford 
Medium 
Small 
1 
2 
Transportation Forsyth Medium 
2h 
TAPLF, 9  (Continued) 
'"••:■,' K OF RES]. '".:     .: ••■■: "TyjsTRY, 
BOUNTY LOCATION,  AND EQUIPKSJIT 3IZS 
Industry County 
Forsyth 
Guilford 
User ."*)i?-e 
1 ediun 
lediua 
Small 
vo.   Hes pond en ts 
Finance 1 
1 
2 
'  ■  lunication Guilford 
Yadkin 
Small 
Small 1 
Furniture Guilford all 2 
"IOV eminent Forsyth 
Gullfoid 
Snail 
Small 
2 
2 
itals Guilford Snail t 
Wholesale Forsyth Small 2 
Clay Products Guilford Small 1 
'. ~ellaneous Guilford Small 1 
TABU 10 
' » DF R HP ROTH! \ Wt LOCATIOH 
County :'o.   Respondents 
Forsyth 12 
Guilford 35 
Randolph 3 
Yadkin 1 
Total 51 
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(e) Fewer than one-half of the respondents provide  in-house 
training programs in managerial  techniques for their data processing 
personnel,  while even fewer send their personnel to managerial training 
programs conducted  by outside organizations.    Orientation for non-data 
processing executives is provided by a greater percentage of the  respon- 
dents,   with the majority of that training provided by in-house program . 
(f) The only courses given in the Fied; i nt that the respondents 
have sent people to have been provided by vendor/suppliers. Indications 
are, however, that if appropriate data processing courses were available 
in  the Piedmont,  they would be subscribed to by data processing users 
in  the area. 
(g) The prestige and capability of the organization giving the 
course was ranked as most important by the greater percentage of the 
respondents, with cost as a second most Important consideration. 
(h) The separate pricing of educational services, along with 
other services, by some vendor/suppliers are of great concern to many 
users, especially those having small installations. Alnost all of the 
respondents involved with "unbundling" vendors indicate that they will 
be "more selective" in choosing courses and In planning the educational 
development of their personnel. 
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These major areas are discussed in more detail in the following 
chapters« 
Chapter V   Specific Analysis - Unit Record Training 
Page 27 
Chapter 71  Specific Analysis - Basic Computer Training 
Page 30 
Chapter VII Specific Analysis - Systems Analysis and 
Design Training - Page "' 
Chapter VIII Specific Analysis - Managerial Training 
Page IK) 
Chapter IX  Data Processlng Education In Piedmont 
Hecth Carolina - Page **6 
Chapter X   The Sffects of "Unbundling" or Data 
Processing -education - Page 9* 
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CHAPTER 7 
Unit Record Trainlng 
As previously mentioned in Part I, Chapter II, the requirement 
for unit record operators is on the decline. They are belnp replaced by 
computer operators as unit record equipment is replaced by computers, 
Cf the number of organizations responding to the '.'.  Z.  State questionnaire, 
3^ percent have unit record Installations. Approximately $0  percent of 
these organisations plan to upgrade to a computer installation within 
10 
the next two years, 
TABLE 11 
NUMBER 0? C0IPANI2S USING UNIT RECORD EQUIPMENT 
IN FIEDHQST KCRTH CAROLINA!    19^ - 1972* 
No,  Pieces No,   Pieces 
Wo,  ?lrns    Equipment Mo,  '■'lrms     jqulpment 
Igg I960 
No.  Fieces 
:io.   Flr^is    Eoulument 
ho 407 5* hZk 45 33
Q 
change 
1s56-69 
" change 
1969-72 
-20. yt 
(Source - "A Study on the Data Processing Technical Curriculum In the 
North Carolina Community College 3ystem"» N. C. State University; 1969) 
^Projected 
10. 
"clntoshj op, clt. 
~° 
The decrease In unit record users is directly related to the 
lack of need   Cor programmers and  analysts to know unit record equlpnent 
wiring principles. 
' any braining courses in basic data processing concepts have 
stressed  unit record wiring principles as a basis of learning 
processing techniques and capabilities,     (See Appendix J  for a partial 
listing of data processing courses  taught by some colleges 
universities in the Piedmont.)    As SOTS organizations move to computer 
installations,  data processing managers  feel  that the requirement for 
knowledge  of unll      BCOrd wiring principles <"nr programmers and  analysts 
has lessened  considerably.    Programmers and analysts should he familiar 
with the capabilities of the equipment,  however.    Of the 51 respondents, 
l»3,   or 84si,  indicated  negative to both parts  of Question Two of the 
questionnaire.    Several of the reasons given by the remaining 16;!. of the 
respondents who felt that such training was necessary are: 
"It  Is less complicated,  yet it orients a person 
into programming techniques,  therefore a person 
can become a more efficient programmer more 
rapidly." 
"Some knowledge is necessary since T  feel it is 
helpful  to know the capabilities of the tools at 
your disposal." 
"Must know the capabilities of the equipment, 
Tut need not be an  expert at wiring." 
"Gives a basic knowledge of data processing at 
a small  scale.    You walk before you run." 
2? 
• ' le 12 provides a breakout of respondents to Question 
?HO by Small, I-'edlum and Lar^e users. 
{BQ1 IRB BIT FCR A DBTAI1 X ' I ■ '-  D ! OF 
IT RECORD iflRLi'G PROCEDURES - RESPOND USER SIZE 
•  ALL )IUM LARGE 
... ... USER 
.... ., 
.... 5 2 0 
2r* 9* ? 
* Respondents answered Ho or Yes to 'both parts of the questions In all 
but three cases.  In these instances, all three answered yes for the 
systems analyst and indicated that there was a need for hin to be 
familiar with the equipment capabilities but not necessary for hin to 
be able to perform detailed wiring tasks. 
CHAPTER VI 
"■asic Computer Training 
Section   I - Programming Languages 
50 
Questions Three through Six related to the training of persons 
in liasic computer concepts, basic programming and language use. 
Questions Three and Four were related to the need for training 
in more than one programming language. The V,  C, State Survey showed a 
trend toward the use of compiler, or high level languages as opposed to 
the use of assembler or symbolic languages,  (Supportive data can be 
found in the results of Question Four, Appendix D.) 
In response to Question Three, 91 percent of the respondents, or 
U7 of the 51» answered Yes, they felt that a programmer should be skilled 
in more than one programming language,  No explanation was given by the 
four respondents answering No, 
In response to Question Four, 7<$ percent or 39 of the 51, 
indicated that a programmer would be required to program on more than one 
language if assigned to their organization. The majority of respondents 
answering NO (88 percent) are small users and have limited machine 
capability (usually a limitation of one language). 
Kclntoshj op. cit. 
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Section II - Basic Computer Concepts and Programming 
In reply to part one of Question Five (How does your organization 
train new persons in basic computer concepts?), most organisations, 
especially the smaller users, were very dependant on the vendor/ 
supplier for their training In basic computer concepts. As mentioned 
earlier, some of the hardware manufacturers make available programmed 
instruction courses in both haslc computer concepts and several 
programming languages. These courses are usually provided at little 
or no cost to the user.  (See Appendix K for an example of the type 
of courses provided by the International Pusiness Machines Corporation 
and the related prices.) Although not specifically defined in all 
cases, it can be concluded that a high percentage of such training by 
vendor/suppliers Indicated in Table 13 is by programmed instruction, 
especially where basic computer concepts is concerned. 
There has been no use of software firms or private schools for 
training in basic computer concepts or basic programming, although one 
respondent indicated a use of a university/college course. No reason 
was rf.ven for the lack of utilization of other areas of training, but 
several suppositions can be advanced. Since there is a great amount of 
training supplied by vendors/suppliers at no cost (Depending on 
separate pricing policies - see Chapter X for a further discussion of 
this area.), many organizations tend to discount the (relatively) 
high prices of software firms and universities in a training program. 
In addition,  university courses are usually of too long a duration, 
whereas  an  organization can produce a productive trainee in a much 
shorter time using programmed  instruction or regular classroom methods 
of a continuous nature. 
TABLE 13 
NUKB3R OF ORGANIZATIONS PROVIDING TRAINING IN 
BASIC CO?-?UTER CONCEPTS BY USER SIZE AND TRAINING SOURCE 
iralning Source 
In-House 
Vendor/Supplier 
Software Firm 
University/College 
Private School 
Other 
USSR SIZE 
SMALL MEDIUM. LARGE 
10 7 6 
2? 10 2 
TOTAL 37 17 
Notei Figures indicate the number of organisations providing 
any portion of training of <0t or over from one source. Since some 
respondents used more than one source, this results in a greater total 
than the base 51 • 
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mmm OF ORGANIZATIONS PROVIDING TRAINING IN 
BASIC PROGRAMMING BY USER SIZE AND TRAINING SOURCE 
USSR SIZE 
Training Source 
In-House 
Vendor/Supplier 
Software Firm 
"to1verslty/ColIe ge 
Private School 
Other 
TOTAL 
31'ALL 
8 
31 
NEDIUK 
5 
12 
LARGE 
6 
39 17 10 
Notei Figures Indicate the number of organizations providing 
any portion of training of 50 ' or over from one source. Since sone 
respondents used more than one source, this results in a greater total 
than the "base 51 • 
Question Six requested a breakdown of the number of people 
trained in 1968, 19*9, and 1970 (projected) by different methods. Table 
15 provides this data on a total basis while Table 16 relates number 
trained to the size of user. 
At first glance, these figures seem to be in contradiction with 
those of Tables 13 and ft which show a predominance of training being 
carried out by vendor/suppliers. This surface discrepancy can be 
y± 
TABLE 15 
NUMBER OP PERSONS TRAINED IN BASIC COMPUTER CONCEPTS 
AND PROGRAMMING EY TYPE OF TRAINING SCURCEt  1963-1970  'PROJECTED; 
Training Source 1968 1969 1970 (Projected) 
In-House 93 111 128 
/endor/Supplier ^ 65 53 
Software Firm - - 5 
Unlversity/Colle ze - - l 
Private School - - - 
Other 
TOTAL 
- - - 
1*7 176 18? 
realized by the data in Table 16,  which shows the relationship of 
number of persons  trained to the size of the user.    There is a definite 
increase  in number of people  from 1968 to 1970,  but a lesser reliance 
on projected use of vendor/suppliers in 1970.    The use of a software 
firm and a university/college is projected from one large user. 
These fibres should not be construed to mean that all 51° 
persons trained actually remained  in the Fiedmont,  since several 
organizations provide in-house training for divisions of their company 
located outside the Piedmont.    Data on number of persons from outside 
the Piedmont who    were trained locally is not available,  but would be 
estimated to be a fairly small percentage, since such training is carried 
out by a very few large organizations. 
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TABLE 16 
RELATIONSHIP OF NWBER CP TRAPSES TC USER SIZEt 
to^P_i970  (FROJSOTSD)   (BASIC COMPUTER CONCEPTS AND BASIC PROGRAMING) 
Vser Size Base 1968 1969 1970 Projected) 
Small User 33 61 67 62 
■'edium User It 37 53 53 
Large User 7 U9 56 72 
TOTAL 51 1U7 176 187 
CHAPTER 711 
oystems Analysis and Design 
The number of persons available in any data processing 
organization to  perform the  jobs of systems analysis and design have 
always  been in short supply.    Improved performance with computer 
liardware has sometimes been bottlenecked because of this shortage, 
especially in the smaller company.    The small user is unlikely to be 
able to pay the high salaries normally commanded by persons with 
several years experience In  the systems field,    This has meant,   in many 
cases,  that projects were either not done at all,  or were worked on 
by persons with limited  skill and experience,  sometimes producing less 
than optimum results. 
The requirement  for persons adequately trained in the concepts 
of systems analysis and design is enormous.    One report of the Federal 
Government estimates that by 1970, more than 500,000 persons will need 
initial or updated  training in systems analysis or related subject 
matter.     (This estimate includes subject matter specialists  and  related 
occupations needing some training in systems analysis and design.) 
12 
12U.  3. Office of Education,  "The Relationship of ADP Training 
Curriculum and Kethodology In the Federal Ckwernmenfj  AEDS K0NIT0R, 
July 19671  Volume h,  Number 12);  pp.  12-13. 
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Questions  Seven and Sight were concerned with the number and 
method  of training of persons in the techniques of systems analysis and 
design.     A large majority of the organizations making up the survey 
indicated  that they provided in-house training for systems analysts. 
According to some additional eonments added  to the questionnaire,  this 
is not a formal training program, in  some of the  organizations,  but a 
type of "on-the-job-trainin^",  usually of a programmer who is  assigned 
additional duties in this area.     Table 17 provides a breakout  of 
training in systems analysis and design by training source. 
TABLE 1? 
ROM HI 0? ORGANIZATIONS PB0V1DI1 I TRAIHIHG IS 
JYSTH S ANALYS1 I AND DESIGN PY TBAINIIG   KXJHCI 
Training Source '"umber  of 'rKanls;atlons 
In-House 2& 
ndor/Supplier 1* 
Software Firm 
University/College 
Private  School 
Cther 
TOTAL V. 
"ote li  .ILeven respondents, all small users, Indicated that they 
>vide no systems analysis training at all. 
'.'ote 2i  Figures indicate the number of organizations providing any 
portion of training of 50 ' or over from one source. Since some 
respondents used more than one source, this results in a greater total 
than the base Jl« 
Question  Sight asked the respondent to Indicate the number of 
persons In his organization  trained In systems analysis and design in 
1963,  1969,  and 1970 (projected).     Table 18 shows the number of persons 
so trained in those years. 
TABLE 18 
NUMBER OF PERSONS TRAINED IN SYSTEMS ANALYSIS AND DESIGN 
rY USER SIZEi    1963-1970 (PROJECTED) 
Base 1.963 1969 1970  (Projected) 
Small User 22 18 28 Jl 
"edium User 11 8 12 Ik 
Large User 7 **6 57 % 
Total w 72 97 107 
Not*l Eleven respondents, all small users, indicated that they provide 
no systems analysis training at all. 
These figures should not be construed to mean that a total of 
186 persons were trained in systems analysis and design in the Piedmont 
and remained,there, since several organizations have provided in-house 
training programs for company personnel outside the area. No data as to 
the exact number of persons trained from outside the Piedmont is not 
available, but It is expected to be a very low percentage, since such 
training is carried out by a very few large organizations. 
The figures in Tables 17 and 18 point up the already established 
trend of personnel growth in the data processing field. The training and 
growth, in the majority of cases, is among the larg« UMT. 
7? 
It is interesting to note that organizations rely significantly 
on the support of software firms to supplement their training in 
systems analysis and design.     As in other types of training previously 
mentioned,  no use is made of the private school  in systems  training. 
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CHAPTER VIII 
. anarrerial  Prainin- 
Section I - I'anarerial Training for Data Processing Personnel 
As in any other department of the organization, programmers 
and  systems analysts must be acquainted  uith the basic  managerial 
techniques and problems often encountered in supervisor?/ situations. 
(teny companies  stress technical training but seem to forget that the 
technician might someday become a manager,  and unless grounded  in 
managerial practices, •..•ill be nore non-productive and disruptive to 
the  organization than the newest trainee in the department. 
Question i:ine on the survey asP.ed if training in managerial 
techniques was provided by the organization to its programmers and 
systems analysts, whether through in-house training programs or by 
outside sources.    V.o effort was made to distinguish the type of 
outside trainint source. 
Forty-three percent of the respondents, or 22 of the 5L do not 
provide any type of training in managerial techniques for their 
pro^ammers or analysts.    Cf these 22 organizations,  18 were small 
users and four were medium users.    All large users provided some type 
of managerial training with five of the seven making up the survey 
using both in-house and outside sources.    Thirty percent of all 
respondents replied that they used both in-house and outside sources. 
«n 
Table 19 is a breakout of type of training by user size and training 
source. 
TABLE 19 
MANAGERIAL TRAINING FOR PROGRAMMERS AND SYSTEMS ANALYSTS 
RELATED TO USER SIZE AND TRAINING SOURCE 
K- HOUSE OUTSIDE 
User Size Base Yes No Yes   No 
Small User 33 7 26 10   23 
Medium User 11 5 6 3        a 
Large User 7 5 2 5     2 
TOTAL 51 17 3fc 18 33 
h2 
Section  II - Orientation for !!on-data Processing Executives 
"The  objective of managerial training can be stated  in a MCXdi 
behavioral  - changing the manager's behavior to the extent  tljat  he both 
appreciates  the potential of the computer and  the problems  of computer 
personnel,  and has learned to use the computer to solve his problems. 
In a survey conducted by Case and  Company,  management consultants, 
865 top-level funtional executives from 655 companies  indicated 1 
I ajor dissatisfaction   (40/')  with achieving the original goals of 
their first computer installation,  even though over 80 percent  of the 
companies had had computers for five years or more. 
Greater dissatisfaction  (U5-0 with the scope of their present 
computer efforts. 
Almost universal agreement  (?3 ') that their company had failed 
iM 
to utilize the computers capabilities. 
Executives cited two major reasons for the lack of success in 
computer information systems  - first,   a lack of qualified data process- 
ing personnel,  Including the computer manufacturers sales and systems 
13Ross,  Joel B.,  "Data Processing Training for "anagers» 
Objective and Curriculum Contentj  Computers and  Automation>   September 
I9881  (Volume 17, i.'umber 9)« PP« lo-Wi 
1 Barnett,  John H.j   "Kon-Conputer Executives and the Computer"; 
Journal of Systems Managementt  December t%9,  (Volume 20,  dumber 12, 
Issue 105)1   pp.  14-21. 
*3 
staff,  and,  second,  a lack of top management  involvement in computer 
projects.    The  two reasons could be classified as two symptoms of one 
problem - a knowledge gap,  ^ 
"cKinsey and Company researchers  arrived at a similar conclusion 
in a recent study conducted by that organization.     "One of the prime 
l-easons  .   ,   .  for the computer dilemma is the abdication by management 
of its control to staff specialists - good technicians who have neitlier 
the operational experience to know the jobs that need  doing nor the 
authority to get them done right,    Cnly  managers can manage th* computer 
in the best Interest of  the business,"16 
TIany companies are trying to fill this void in managerial 
educational development by providing basic  orientations in computer 
concepts for their non-conputer executives,     Semi-techrical in nature, 
these courses  usually cover the broad concepts of hardware/software 
operation and  try to give the executive  the  capability to communicate 
with data processing oriented personnel. 
Question Ten of the survey asked respondents  to relate 
orientation of non-data processing managers to basic  computer concepts 
by the source of training.    Cf the 51 respondents, 16 percent, or eight, 
answered that they provided no orientation in concepts for their 
management.     Seven of the  eight were small users. 
15 
16 
Farnnet;  op.  cit. 
,  Unlocking the Computer's Profit Potential> 
"cKinsey and Company,   Research Departmentj   (liew York)}  196?j  p.  38» 
I* 
For the remaining fh  percent, or ^3 of the 51, Table 20 provides a 
"breakout relating to user size. 
TABLE 20 
SOURCE OF KANAGBHEHT ORIENTATION RELATED TO USER SIZE BY TRAINING SOURCE 
>aining Source 
In-:;ouse 
Vend or/Supplier 
Software Firm 
University/College 
Private School 
Other 
USER SIZE 
S::ALL KEDIUM LARGE 
21 r C 8 
16 3 2 
- 3 3 
— 1 m 
TOTAL 37 15 13 
"ote:    figures indicate the number of organizations providing any 
portion of training of 50' or over from one source.    Since some 
respondents used more than one source,   this results in a greater total 
than the base 51 • 
These figures show a fairly low dependence on the vendor/supplier 
for orientation courses, with most organizations preferring to use ln- 
house training programs  instead.     Table 21  provides similar information 
from a nationwide survey to training by management position. 
h5 
TABLE 21 
C0MPUT1R TBAIHIHG BY R   If    D    [S POSITIOB - DOV-JONES SUHV "' 
QuestionI     "Have you attended  any courses on computers?" 
H3SPC
,
:D::-T*3 POSITION 
I0H OTHER COWAN* 
TOTAL KANAGEKENT • ANAGEM an 'L   L23 
■ 
Yes 63.9 50." 63.2 72.2 
32.3 1*0,6 35.3 25.9 
Hot  'Stated 3.3 8.6 1.5 1.9 
Total 'Base 100.0 100.0 
{2CU) 
lQOftS 
Question1    "If yes, who gave then?" 
niter "anufacturer 73*8 '3-^ 
Oolle;?? or University 33»1 
Cwn Oonpany 
inagemeot 
:ani nation 
Other Outside 
-animation 
■' »t   Stated 
Total Base 
.  2t,6 
25.? 12.3 
21.1 12.3 
15/ 15." 
0.5 1.5 
10c.0* 
(65) 
82.2 
22.5 
18.6 
22.5 
tu.o 
lOOgCg 
(120) 
70.1 
■'^2.n 
21.9 
'7.1 
1.5 
77^- 
»Adds to more  than 100.0* because some respondents pave multiple answers. 
(Source - "Management and the Computer"}  Dow-Jones  and Oonpany1  1969. 
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CHAPTER IX 
Data Processing Education In the Piednont 
Jeotlon T  - types of Courses and Course Availability 
■Questions eleven and Twelve of the survey were concerned with 
the topic of data processing education in the Piedmont  area,  and  to what 
extant training night be utilized if appropriate courses were available. 
The only data processing courses attended  by data processing 
personnel  (other than in-house courses)  were technical training sessions 
sponsored by a vendor/supplier,     (in all but one case,   the vendor,   IBM, 
was providing training in sone phase of basic programming or advanced 
software techniques.) 
Table 22 relates the number of persons attending these 
technical training courses in the Piedmont to the user size for 
1968 and 1969. 
TABLE 22 
NUMBER OF PERSONS RECEIVING DATA PROCESSING TRAINING 
THE PISDKONT FROM OUTSIDE SOURCES - 19^R AND 1#9 
User Size lM ^1 
Snail User 17 *9 
Medium User 6 B 
Large User 10 
TOTAL 33 36 
1*7 
Mo!   "welve sis Iced the respondent to Indicate which 
•    r.izatlons In  the Piedmont area conducting data processing courses 
he would send his data processing personnel  to,   as.'    '       'hat 
appropriate courses were available   (other than  in-house programs)• 
ble 23 relates this selection to user size. 
TAPL2 23 
PB FEB KCS OF DBGAHTZATIONS IB T.VZ PIED1 T AB !A "" SSLICTING 
APPROPRIATE DATA PBOCESSIR ! TBAIBTHG, T? AVAILABI .,   !A1  JBCE 
 USER JIZB 
.:. ALL 
Training Source 
"endor/Suppller 
Software Firm 
Universlty/Colle ■■ 
Private School 
Total 100.0 100.0 ■"." 
■'- 
: ... 
- 
22.2 1".? 11.7 
2^.3 3B.0 1*6,3 
39.5 W.2 32.0 
:." 2.1 0.0 
The percenta;-e of respondents selecting a university/college 
does not correspond  with the number of persons actually trained in data 
processing by that  source.    Cne supposition is that organizations are 
l   -ware of the existing programs  of universities and colleges in the 
Piedmont.     (See Appendix J for a partial list  of DP courses offered by 
universities/colleges  in  the area.) 
kS 
3ectlon  II - Manager's Criteria for Course Selection 
In order to determine if there were any special considerations 
made by data processing managers when selecting a training course for 
their people,  Question Thirteen asked the respondent to rank five 
criteria for each of five types courses.    The numbers one through five 
were used,  with one representing thfl  most  important and  five the least 
important.     Tables 2h through 28 show the ranking by each course of 
study related to user size. 
For all  five courses,  the majority of respondents considered 
the prestige and capability of the organization conducting the  course 
to be the prime  factor in course selection.     Cost of the training ''as 
the factor ranked as second by most respondents.    The duration of a 
course,   its location and the time  given were ranked a major factor of 
consideration  in  only a few instances, mostly by the smaller users. 
Otherwise,   these three criteria were overall considered to be  of lesser 
importance than  the prestige/capability factor and cost. 
Uo 
TABLE 2k 
RANKING OF 3ASTG CCI'PUTER CONCEPTS BY   {ELECTION FACTORS 
'    SIZE 
; ALL 
  
-.■.: \:-. 
BANKING    PRESTIGE JCD      TCTAI    TRAINING    DATE    DURATTO?: 
CAPABILITY OP    COST      LOCATION    TDD    OF CCURSi 
GROUP GIVING 
COURSE  
1 
2 
3 
k 
5 
1 
2 
3 
1* 
5 
1 
2 
3 
ft 
5 
73.3 
13.3 
o.o 
6.7 
6.7 
63.6 
18.2 
0.0 
9.0 
9.2 
71.^ 
28.6 
O.C 
0.0 
0.0 
20.0 6.7 0.0 0.0 
uo.o 20.0 13.3 6.7 
6.7 33.3 26.? 33.3 
13.3 26.? 20.0 33.3 
20.0 13.3 W).0 20.0 
36.U 0.0 0.0 0.0 
5M 9.0 0.0 9.0 
0.0 ^5.5 &5.5 9.0 
0.0 18.2 *5.5 27.3 
9.0 27.3 9.0 •'-5.5 
28.6 0.0 0.0 c.o 
57.1 0.0 1^.3 0.0 
0.0 57.1 28.6 l'i.3 
0.0 28/. '12.8 28.6 
1&.3 lft.3 lfc.3 57.1 
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:.v LE 25 
USSR SIZE HARKING    PRESTIGE AJJD      TOTAL    TRAINING    DAT.',    DURATION' 
CAP ABILITY OF    CC3T      LOCATION    TIME    CF COURSE 
GROUP SIVIHG 
COURSE 
SKALL 
"J3IUH 
LARGIJ 
1 
2 
? 
k 
5 
l 
2 
3 
t» 
5 
1 
2 
3 
5 
73.3 
20.0 
0.0 
0.0 
6.7 
72.7 
9.1 
0.0 
0.0 
10.2 
100.0 
0.0 
0.0 
0.0 
0.0 
20.0 6.7 0.0 0.0 
uo.o 20.0 6.7 13.3 
20.0 33.3 6.7 ao.o 
6.7 13.3 h6.6 33." 
13.3 26,7 to.o 13.3 
27.3 0.0 0.0 0.0 
5^.5 IB. 2 0.0 13.2 
0.0 36.4 0.0 63.6 
0.0 9.0 91.0 0.0 
13.2 J$,U 9.0 13.2 
0.0 0.0 c.o 0.0 
71.& 0.0 28.6 0.0 
1^.3 57.1 i*,3 lfc,3 
0.0 1^.3 lg,8 ^2.9 
IM 23.6 lfc.3 U2.3 
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TAT.LS 26 
^Ai'Ki::c OF* COMPILER LANGUAGE PROGRAMING BY SELECTION FACTORS 
USE     JIZE        RANKING    PRESTIGE A-'D      TOTAL    TRAINING    DAT      DUBATIO! 
CAPABILITY CCST      LOCATION    TIME    CF COURSE 
CF GROUP 
GIVING COURSE 
0.0 SMAII 1 
1 * 
' 3 
73.3 20.0 6.7 0.0 
2 26.? 40.0 20.0 0.0 13.3 
3 0.0 20.0 33.3 13.3 33.3 
4 0.0 6.7 13.3 46.7 33.3 
5 0.0 13.3 26.? 40.0 20. c 
BDIUM 1 63.6 27.3 9.1 0.0 0.0 
2 18.2 54.5 18.2 0.0 9.1 
3 0.0 9.1 36.3 27.3 27.3 
4 9.1 0.0 9.1 54.5 27.3 
5 9.1 9.1 27.3 
18.2 36.3 
LARGE 1 85*7 0.0 l*.3 0.0 
0.0 
2 14.3 57.1 0.0 
23.6 0.0 
3 0.0 28.6 
1*2.8 14.3 14.3 
4 0.0 o.c 14.3 57.1 28.6 
5 0.0 14.3 
28.6 0.0 57.1 
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TABLE 27 
RANKING OP SYSTSVS ANALYSIS AND DESIGN BY SELECTION FACTORS 
U3EH SIZE        RANKING   PRESTIGE AND     TOTAL    TRAINING   DATS   DURATIC;; 
CAPABILITY COST      IOCATION    TIKE    CF COURSE 
OF GROUP 
GIVING COURSE 
-• 
■> 
•: / 
'-' 
SMALL 1 60.0 13.3 6.7 13.3 6.7 
2 20.0 26.7 26.7 13.3 13.3 
3 6.7 26.7 20.0 13.3 33.3 
4 6.7 20.0 13.3 40.0 20.0 
5 6.7 13.3 33.3 20.0 26.7 
IEDIOM 1 SM 27.3 9.1 0.0 9.1 
2 18.2 &5.* 18.2 0.0 18.2 
3 9.1 9.1 3^.3 27.3 18.2 
4 9.1 9.1 9.1 5^.5 18.2 
5 9.1 9.1 27.3 18.2 36.3 
LARGE l Tit* 14.3 14.3 0.0 0.0 
2 14.3 57.1 14.3 14.3 0.0 
3 0.0 14.3 42.8 
14.3 28.6 
4 14.3 0.0 14.3 57.1 l*.3 
5 0.0 1^.3 14.3 14.3 57.1 
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TABLE 28 
RANKING FOR MANAGEMENT ORIENTATION TO 
DATA PROCESSING CONCEFT3 ^Y 33L3CPI0J! FACT 
US :R SIZE 
• V- 
MEDIUM 
AH ! : 
RANKING PRESTIGE AND  TOTAL TRAINING DATE DURATION 
CAPABILITY OF COST  LOCATION TIME OF COURSE 
GROUP GIVING 
COURSE 
' > ,'° . > i 
1 80.0 13.3 0.0 6.7 0.0 
2 20.0 l»0.0 6.7 13.3 20.0 
3 0.0 13.3 IfO.O 13.3 33.3 
l* 0.0 20.0 20.0 uo.o 20.0 
5 0.0 13.3 33.3 26.7 26.7 
l 63.6 18.2 18.2 0.0 0.0 
2 0.0 45.4 18.2 0.0 36.3 
3 0.0 36.3 18.2 36.3 18,2 
l» 0.0 0,0 27.3 45.4 27.3 
5 36.3 0.0 18.2 18.2 18.2 
1 100.0 0.0 0.0 0.0 0.0 
2 0.0 71.4 0.0 28.6 0.0 
3 0.0 l».3 57.1 14.3 14.3 
<» 0.0 0.0 te.a 57.1 0.0 
5 0.0 14.3 0.0 0.0 85.7 
5^ 
: IAPTEB X 
The  Effects of ""nbundlin"-" on Data Processing Education 
Cn June 23,   1969,   the International Business Machines Corporation 
announced  a new pricing policy that was to have extensive effects 
throughout the data processing industry.    The policy stated that on 
January 1,   1970,  certain systems engineering activities,   nost customer 
education courses,  and many future conputer programs would be offered 
for a charge.    Previously,  such data processing support  war, provided 
17 without separate charge,   ' 
Although expected   for some time because of le^al activities 
•ending against IP" from  several other organizations,  including the 
United  States Justice Department,   the policy nevertheless caused both 
users and other suppliers  to pause and  take a hard  look  at the computer 
industryt 
The International Pusiness Pachines Corporation  has donlnated 
the conputer market for ^any years,  currently supplying in the neighbor- 
hood of 70 percent of the computers manufactured  in the United  States. 
Their pricing umbrella has,   in the past,  enabled other companies  - 
var.ufacturers,   lessors,   etc.  - to compete to the degree  that IBM's grip 
on the marketplace could never he seriously challenged. 
.- 
1?,'atson, Thomas J., Jr.| Annual Pepcrt, International Pusiness 
Machines Corporation; Poughkeepsie, ''ew York; January 27, 1 >0» P. &. 
18 . •"•onthly Computer Census"j Computers and Automation; 
January 19705 (Volume 19, Number l); pp. 66-69. 
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The industry's "o,  1  manufacturer has set  the pricing pace,  and hecause 
rf»  • bs hetter than 70 percent share of the market has,  in effect, 
bHshed da facto pricing standards.1- 
Since  IBM's announcement,  some manufacturers have followed 
"No,  l's" lead and also announced separate pricing policy (e.g.   - F '  , 
VOX  Data Systems,   Control Data Corporation), while others have main- 
tained a package price ^or all services  (e. :.   - BCA,  Honeywell). 
Althou/jh IBM  has cut the price of hardware hy about three percent, 
-ditional costs of separate pricing (including other unhundlln 
mufaoturexa)  make for a price  increase to the user or from 15 tc  % 
rcent. 
Since the separate pricing of education courses were a major 
portion of the new policies,   Question  Fourteen of the  survey asked users 
if the unbundling would effect their educational  • as.    SJ   by-   I 
sent of the respondents felt that separate pricing would have a 
very definite effect on their training operations and were not sure 
what steps  they would  take to alleviate the situation.    Tahle 29 
provides a breakout by user size. 
Business 
19Drattell,  Alan,  "unbundling - The "ser Jill Pay  for the Worl   ". 
Automatic',   August 19*1   C'olume 16, Nunher 8), PP.  »-M. 
TABLE 29 
HE    PP1CTS  "■*■"' I    '   DATA PROCESSIHG   iDUCATI 
PROGRAMS • ••• USER SIZE 
SIZE 
ill 
Lav' e 
Kill      ' ' DT DATA PH   !ES UN i 
EDUCATION  PgC [RAj 3  
55.6 
B5.7 • 
3ome comnents on this question supplied by respondents are 
as follows: 
"' ore expensive" - University User 
"\in  will tend to train our own personnel 
more than in the past to eliminate schooling 
costs and Improve efforts to develop systei 
analysts from within the company. Also 
develop personnel for the operation of 03 
systems design*" 
- anufaeturer 
"Will require more in-house training*" 
- Government Agency 
"We will  go almost exclusively with independent 
training companies and are also planning a vidoo^ 
tape prorran combined with our in-house program. 
- Apparel Firm 
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"We will use sources such sis software firms 
and universities in addition to vendor courses,' 
- Textile Company 
":; ice vendors will be engaged  In competition 
with all other educational facilities,  the resultant 
education possibly could he of higher quality," 
- Tobacco Processor 
"We have a small budget and our education will 
causa of unbundling." 
- School System 
"We will rely more on in-house training for two reasons I 
1. The quality of manufacturer's instruction 
does not justify the price.     (Too many unqualified 
instructors and. "shallow" courses along with too 
much selling of the produc'.) 
2, tfe purchased, rather than leased, our system, 
and do not feel that the manufacturer has met Its 
con  ' lnents       ade " o^ore  the unbundling." 
- Bales  "rganination 
1. 
without the 
a plan,    Andl 
upset with t| 
2. 
education an 
is going to 
3. 
and will ev 
personnel, 
people  start 
by that comd 
The 
felt by the 
should be ii 
data procec 
educatic 
rge .T. RavaMolo, a former IBH'sr and now president of 
Advanced Systeas, Inc., -t. Prospect, Til., a firm which provides 
education courses for data processing users,   said, 
n.«n1- a^
Jnl,Undliv- hfS f°rCed US a11 t0 ^ow UP.  de^lop our own 
hanneninf IrT h°V° *** °"* °f «™*vas.     He sees  the follow 
avr"ct'tt  f-,rrf
G'  t0 th°Se data vroosBBing operations which have not established an education plan: 
?0 
r 
1, They will go to nanagement and request a budget increase 
ut the facts to substantiate that request because that requires 
- Ian. And, If their aanageaent is any goal, it will become very 
•t with then • • . 
2, Some data processing operations will ignore budgeting for 
education and will eventually lie forced to go over budget. This again 
ping to upset their management, 
3, Some data processing managers will icqiore the problem 
and will eventually face the deterioration of the quality of their 
personnel. And with deteriorating personnel cones attrition when 
people start realising that they are personally not being developed 
Vat company." 
Ihe actual  effects  of separate pricing will probably not be 
felt by the user until later in  1970.     By that tiae,  organizations 
i ild be in a position  to evaluate  their position  in relation to 
data processing education.     (3ee Appendix K for a partial list of 
education courses and their related prices.) 
■ 
"The Supersonic   seventies")  op.  cit. 
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PAST IV 
CHAPTER XI 
Summary And Conclusions 
Section I - Summary 
A summary of the major points of the questionnaire and 
subsequent analysis  of the related data are as followsi 
1. Unit Record Trainlnr, - A knowledge of detailed unit record 
wiring principles is unnecessary for persons receiving training in 
'naslc data processing concepts and subsequent  entry into a working level 
of programmer or systems analyst.     There in a marked decline in the 
use of unit record equipment  installations as a sole data processing 
entity.    The accounting machines are being replaced hy small scale 
computers and the remainder of the unit record  equipment  Is being used 
as peripheral support of the main computer operation (sorters, 
interpreters, etc.)    Detailed wiring practices and procedures should be 
confined to persons  who will be acting as  equipment operators - 
computer or unit record. 
2, Pasic Computer Training - A great amount of training In 
both basic computer concepts and computer  programing has been 
accomplished by vendor/suppliers as part of their "total package" to 
users.    Mueh of the basic computer concepts training has been by 
programmed instructions material.    The knowledge of multiple high-level 
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or compiler languages by programmers is necessary in a majority of 
companies currently using computer systems.    COBOL (COmmon Business 
Criented Language)  and  PORTRAIT (PCRmula TRA'Tslation) are  the most 
common languages in use by organisationa possessing third   generation 
hardware.     PL/l,  or IBK compiler language combining the concepts of 
CCBCL and PORTRAIT is available at a limited nun her of installations. 
fa of second generation hardware are usually dependent  on a 
symbolic  type programming for processing.    The majority of users, 
especially  the medium and large users,   indicate  that a programmer In 
their company would he required to program in more than one language. 
3.     Systens Analysis  And Deslm Training - There  is a limited 
number of organisations providing training in system analysis and 
design through formal classroom programs.    These are mostly large and 
medium users.    The smaller users  indicate that  they depend a -treat deal 
on on-the-job training for development of systems analysts.    There 
la le^s dependence on a vendor/supplier for systems analysis and design 
training and more use of software firms and other outside sources. 
The requirement for persons  skilled  in these techniques  is steadily 
Increasing and does not appear to lessen  In the near future. 
h.    BflPafigjant Training - The area of  management  training was 
discussed  in two parts,     one dealing with the  training of programmers 
and systems analysts  In the  concepts and  techniques of general 
management and the other questioning If orientation  in computer concepts 
was provided to non-computer executives.     Less  than 5° percent  oi 
responding organizations provide any type of managerial training for 
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their programmers or analysts,  either on an  ln-house basis or from 
outside sources.     A greater number provide some type of orientation 
for their non-computer executives in basic computer concepts.    Small 
users are more unlikely to provide training in either area than nediun 
or large users. 
5,     Course  Selection  In  The  Piedmont - There have been no 
training- courses  in the Piedmont area used, by respondents other than a 
few provided by vendor/suppliers.     (This does not refer to in-house pro- 
grams.)    These vendor/supplier courses have been highly technical in 
nature,  generally covering some type of hardware  operation or sophisti- 
cated  programming technique such  as  "Operating Systems",  ":3yster.s 
Generation",  "Teleprocessing",  etc.     All such courses were either 
conducted at vendor/supplier offices  in Greensboro or Winston-Salem. 
Respondents indicate,  however,   that  if appropriate data processing 
training was offered  in the Fiedmont area by either a software firm 
or university/college that it would  probably be subscribed to.    This 
opinion was prevalent from all user sizes. 
6,     Selection  Criteria - All respondents  ranked the prestige 
and capability  of the organization conducting the training as a 
prime factor in  the selection of data processing education programs from 
outside sources.    The cost of such a program was generally ranked as 
the second most Important factor.    The duration of the course was 
ranked as least significant by the  respondents!   however,  larger users 
ranked this factor lower more often than  small users.    The time/date 
and training locations were not considered as major or minor factors, 
but rather lesser considerations than cost by most respondents. 
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7,     "Unbundling" - Cf the users who are affected "by the separate 
prieing policies of a vendor/supplier,  almost all reported  that they 
expect some difficulty in the development or continuation of a data 
processing education pro-ram.    The only users who were not so concerned 
were the large users who provided  an in-denth training program and those 
users not currently effected  by separate pricing.    Kany respondents indi- 
cated  that  they would  he more critical of vendor/supplier programs and 
would tend to rely more heavily on software  firms and universities for 
training.     The  snail user seens  to he more concerned with the prohlem 
of "unbundled"  education  programs than the nedlum or Urge user, 
primarily from  a cost/budget standpoint. 
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Section TI - Conclusions 
Data processin,; education In the Piednont North Carolina,  as 
well as the rest of the  South-Atlantic ideographic area is underling 
tic  change.     Whereas  in the past,  a data processing manager 
could call his vendor/supplier marketing representative and schedule 
a course for his personnel at no charge,  today he  is more often  faced 
with the problem of how much does the course cost  and what does his 
budget look like.     The continued, growth of computer installation 
and the related  need   for skilled  professional personnel has made 
data processing training one of the major growth industries of the 
area.    The following conclusions relate to the  specific summary 
points covered   in  Section  T of this chapter: 
1.     Unit Record  Training - Organizations currently providing 
detailed wiring training as part of their general program In basic 
data processing concepts  should  consider the elimination of such 
training and the substitution of a section on the capabilities of 
unit record  equipment in  its place.     Programmers,  and especially sys- 
tems analysts,   should be aware of the capabilities of the equipment 
from a'.peripheral standpoint, however, since they may be required to 
use such facilities in relation to their systems development. 
It would, appear to be a waste to continue detailed training 
in this area to anyone other than an entry level equipment operator 
for two reasons: 
to 
(a) If the  course is conducted by a unlversity/collepe or 
private school,   it is doubtful that the student will ever be required 
to put the knowledge to use unless he is in an entry-level situation 
as described above,     Kis or her time could be better utilized in 
other subject matter. 
(b) If the person is  in the  position of a programmer or 
systems analyst,   it   is a waste of that persons time and ability 
(as well as salary)  to require him or her to  perform such mundane 
tasks as unit record panel wiring.    This task should be left to an 
operator, 
2.    Basic Computer TralnlnK  - Training in basic computer con- 
cepts and  programming has been frequently accomplished by the use of 
programmed instruction materials supplied  by a vendor/supplier.    It 
is  this writer's observation that in most cases  the student is given 
the materials,   put in a comer of the  room out of the way,  and  told , 
"If you have any questions,  ask someone".    Too many times that 
"someone"  is not specified or is to busy to be bothered by a trainee. 
The results are a person going on the job with a semi-skilled 
knowledge of the language he  is  supposed  to be using.    Organizations 
should consider the expansion of training in basic computer concepts 
and  programming from pure programmed  instruction and   formal classroom 
sessions to the more advanced individual  training methods involving 
interactive remote computing and video tape  segments woven into an 
individualized Instruction concept.    One  large user in the Piedmont 
Is experimenting with this approach as a result of a program proposed by 
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this writer to them in 1969.     There are indications that other    users 
are interested  in the possibilities of such training. 
3,     i^Yptenr,  Analysis  anc1   Deslrn Training - Organizations must 
■ « ?.n effort to provide a formal training program for the concepts  of 
systen  analysis  and design.     This program can be  in conjunction with 
or supplemented by on-the-joh training but should never be replaced 
only by CJT.    The small user especially should become aware of the 
long tern advantages of a good grounding in basic systems principles 
as oppose'!  to short  tern considerations of budget and time.    Data 
processing managers should  also become more aware of the  fact that 
there is  more to systems analysis and design than the pure 
mechanization of an application.    The ramifications of introduction 
of a change Into the organization can be far-reaching if not properly 
handled.    A well-trained systems analyst knows how to approach this 
problem! 
The lack of training programs for systems analysis and design 
in the Piedmont area should  be alleviated by projected training 
programs to be  provided by some software firms  in the area.    In 
addition the university systen,   as well as  the community colleges, 
should consider the addition of such a program  to their curriculum. 
h.    ^..gement Training - The programmers and systems analysts 
•with potential  and  ability  will be advanced  into managerial  positions 
as tine  passes.    User organizations of all sizes must provide training 
program, for these people   In all phases of management.     Suoh programs 
should be more thorough than the standard  supervisor's  orientation 
commonly : rovided by the personnel department of the organization. 
" 
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'Hie managers of information systems development will be breaking 
3own the  traditional organizational boundaries as their systems 
'e more sophisticated.     Only a good  grounding in management 
philosophy at  the programmer and analyst level will prevent chaos. 
'. training is necessary if an organization expects  to provide a 
continuity in  its supervisory and managerial development and 
otion. 
As we move into the 1970's, the computer la lotting its 
or as a "blade box" and top management is beginning to realize 
I   control through proper information manipulation  is a >-equirement 
for organisational management.    The non-computer executive - the 
•chasing officer,   the  personnel man,  etc.  - should  have a basic 
• Ige of the abilities and capacity of the computer tool at his 
disposal,    ".is education should  not stop here,  however.    Technology  is 
expanding at an  ever-lncroasing rate.    It is  the responsibility of 
the user organization to keep their non-computer  executives aware of 
the "state-of-the-art" and  chan-ef. to their  "information tool".    Such 
continued orientation is necessary if managerial expects to continue 
its optimization of management information systems, 
5.     Course .-Selection  Tn The Piedmont - k definite opportunity 
exists in the Piedmont Area for more data pi-ocessing education courses 
conducted by organisations other than the vendor/supplier.    Industry 
and government should be made aware of the curriculums available 
ftOB the universities and community colleges as well as specialised 
training offered by software firms in the area.    Since the prestige 
6? 
and capability of the organization conducting the training Is one  of 
lain considerations of a company in selecting data processing 
courses,   it would appear that the universities and community colleges 
would he in an excellent position to begin expanding a real working 
dialogue with Industry  and  government.     The current concept of 
•i on  presentation hy the university  (3 days a week,   or one night 
eek,   etc.) will have to be revised,  however,   If they expect to 
serve the needs  of the  business world to any extent.    The universities 
should consider the possibility of all-day seminars in specific subject 
areas,  to be presented on campus. 
Although the departure  from traditional education methods 
would be radical, Its rewards (both monetary and status) would be great. 
Although not a major part of the survey, this writer feels 
that the following observations on private business schools is revelant 
the  overall concept  of data processing education  in the Piedmont Area. 
Due to the prior laxity of practices of private business schools, 
industry does not  rely on these organizations  to provide any company- 
ored data processing courses.    I'ost of the computer school or 
business school graduates do not have either the quality or 
quantity of experience that  industry requires.     Many companies will 
not accept graduates from private schools at anything but a computer 
or level even  though the  individuals have been trained  in 
ramming concepts. 
.- I 
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j   ":DP:  ;>'ice Work  Tf You Can  Get It";   Justness 
Automation; "arch,  19691   (Volume 16, Number 3). p«  ,;1. 
- 
" ••       .;  .       .'"        Pacing the      ' ate school is that of 
itlon.       are than 700 private schools throi   hout the United 
ecialiBin    I     DP training have i prui     ip i 
years,      toe mi ber chants regularly as new ones enter the field and oper- 
ator;     "   >therS|  whose only goal is to make a "ast buck, move on to 
1   Halle areas.     In their wake are       id iates no closer to J 
• icessing than they were "before spending their time and money 
22 tively worthless certificate. aduation, 
ndustry itself, i ' acturers of       '        L isers, 
been incr> '   '     oommitment to train in  , ially since 
ent implemented o     Tanuary 1,   '   '". 
to initial ■     articular field or specif-   ubject in -* I 
•     ,       '.raining is a critical      ob] ffectJ       the   Industry 
>f the rapid chai        in technolo    .     Ir. Hunter, <       '"', sal   ; 
iy evidences   the higl 'or 
coll -aduate cannot. Lb] it to er" 
for    1]    if his world       life on only th«      !     ition 
he received at the  point where he  stopped 
tion.    Rather, people in business win  contJ 
Lucation,     -ich of which will he pro.-' '■ 
lly or '    or   "".:  tl      ■      job-oriented trainli   . 
Fore, I Relieve any company which is   joing to i      ill 
a .   Lnf n,     • -en,   should!  plan on an extei 
connitnent  to education.    This nay occur on  its  own pre 
It nay involve sending people back to school for Driet 
rtoia 0f ••   8,      veryone should understar 
-I ware 5s no better than the education  and ability 
bh        r. 1S who put  it to work.    If they are not given an 
ortunity to move up in their education and application, 
"'he   3upersonic Seventies";  op.  cit. 
then   the  perf e of the system will show It."2- 
»ment by  J,   R,   Bradbum, ■■■''   s    ice President of 
provides   an  appropriate conclusion  to this paper,     ""he computer 
' ap is a deep chasm,     I consider it one of the key ne^atin^ 
in  the  overall    rrowth or the computer business.    Curs,  in the 
last analysis,   is a people-dependent industry,   lb ited  not by 
technolo;ry or  our ability  to master econoric production techniques, 
rather by  the  number of competent  individuals available both to 
cturers  and  users to implement computer information systems," 
'Hunter,  op.  cit. 
"   radbuxn,  J.   R.J   "Where is the Computer Industry Keadi;-. ?"» 
.'.   guj nd   Automation;   January,   1970|   (.'olume   $,     imber l) p. 10. 
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APPSJTOX A 
D   JIGNAT1  " OF A STANDARD MET8QP0LXTAH   3TATISPICAI ABBA 
Th« Bureau of th< it first Issued definitions for 
•opobitan areas in 1?'^.      he primary objective in establish! 
standard definitions was to make it possible for all Pedi • 2        - sies 
to utilize  the same boundaries in publishing statistical data useful 
'■.ropolitan  problems. 
The general concept of a metropolitan area is one of ar   Lnte- 
d  econc   Lc       id  social unit  with a reco.T'ized  large population 
leus.     Each standard metropolitan statistical area (SHSAJ contains 
at least one central  city with at least  50,000  inhabitants or mor . 
The SKSA includes the county of such a central city and  adjacent counties 
that are found to be metropolitan in character and economically and 
I illy lnte.^rated with the county of the central city. 
Area boundaries have been redifined from time to time because 
"ation changes  that have taken  place since the  inception of the 
concept of SMSA*St 
Cn July  1,   1967,   the Bureau of the Pudget created  the  Greensboro- 
ifinston-Salem-High Point standard metropolitan statistical area,  which 
includes  Torsyth,   Ouilford,   Randolph and Yadkin counties.     Previously, 
Llford County and Forsyth County had been two separate SMSA's. 
Source  - TfflE CAROLINA^'   ;:AJCH  NABKET|   Research Division,   Greensboro 
Chamber of Commerce;  19'". 
• 
1 
7* 
API  "IDT : 
>; rvr? -  ■  :? GO'JTTTIE: 
vc-rs'T- 
Forsyth,   covering hZk square miles,   Is the third most populous 
county  In "orth Carolina.     An estimated  1W>,500 people were located  in 
the county's largest city,   «'lnston-Salem,  in 1968t     3ome of the 
county's products are machinery,   foodstuffs, furniture, various 
tobacco products and textiles.     /Jlnston-'Jalem College,  oalem College, 
and Hake Forest University as well as a technical school are located 
in the county. 
■ 
GUILFCHD 
luilford  ranks second in North Carolina in population,  first 
in manufacturing employment,  and  second  in value added by manufacture. 
Covering 651 square miles,  its two naln urban areas are "reensboro and 
Point,  with  an estimated  19^9  population  of l'i-9,0?7 and 75.32^ 
actively,     Its noted  products  include textiles,  furniture,  food, 
machinery,  metal fabrication,   tobacco,  chemicals,  and paper,  with 
textiles ranking first and  furniture second,     strategically located, 
its role as a center for distribution and offices complexes will 
undoubtedly continue.    The University of "orth Carolina at  Greensboro, 
» 
-I 
I 
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•'.h Carolina,   Agricultural and Technical State University,  "ennett 
Collegei  Greensboro College,   Guilford College,  with both its main 
canpus and downtovm campus in  Greensboro,  and  High Point College as 
Hell as  the Guilford  Technical Institute are found in  Gullford County, 
RA:;DOLFH 
Randolph is a lar^e Central Piedmont county of 801  square Miles, 
Asheboro,  its largest town,  had an estimated \<)(>P< population of 12,100, 
It is very industrialized with textiles being its most important  product. 
YADK1 
Covering 335 square miles, agriculture is the economic high- 
light with tobacco the most important crop in Yadkin County. In 19&0, 
162J2I people were estimated to be living in Yadlcinville. 
Source - TH2 CAROLINAS MAJOR :"ARKETj Research Division, Greensboro 
Chamber of Commerce; 19^9. 
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APPENDIX G 
QUEST1  '"  AIRB raOH NORTH CAROLINA STATL'J SURVEY 
ASS   ANSWER THS FOLLOWING QUESTIONS ARCUT YO'JR LOCAL DATA PROCESSING 
The  following questionnaire was completed by: 
(name an']   title; 
'• "';' 
(address,   including city and zip code) 
(telephone number) (date) 
"n iber of employees i 
Job Description 
Number of employees as  of January 1st 
1972 est. T'> 
Data entry operators 
Unit  record  machine operators 
Computer operators 
Programmers 
Systems Analysts 
Supervisory personnel 
Cther  (please define): 
Notei     If one  individual fits more than one job category,  include 
him once  - in the highest job category. 
7  What was the previous 2DF Job, or 2DF training, of those people employed as of January 1, 19<>9, 
3'  SSediately prior to their present positions? Please write the number of people who. 
Received 'JSP Training At: 
Two Private 3DP Your Computer 
Year traininr Company nfr. sponsored 
post College school suonsored training 
Hi* hi* or un1- other than training course 
Job Description School school versity computer r.fr.  course 
Data entry operators 
"nit record machine operators 
Computer operators 
Programmers       
Systems analysts 
Supervisory personnel 
Other (please define) 
k.    Please indicate the lan^a^es that you use or plan to uses 
Type  of I-an-ma^e 1 ir-o 
Fortran 
JC :L 
Algol 
PL/I 
'.    ' ' ' ' 
->3 
I 
1 1 ! L. i       'I        I        i       ~ 
7o 
Do you feel that "hands on experience" is essential for training 
individuals for joh entry levels for the following jol categoriesi 
Jol' Description 
Data entry operators 
't record machine operators 
!   'ter operators 
^rs 
"Jys". ia anal] . 
-visory personnel 
•  (please define) 
les 
'.    Type of data processing equipment  in your data processing installation. 
^uipment 
a.    Unit record 
.    Computer equipment: 
1.    ' ajTietic tape 
■  netic disk 
"},    Remote terminals 
'-'-,     Cn-llne  facilities 
5.    Memory core size 
-",    fther (please define) 
Number of piece-  "r equipment as of 
January 1.. 
1 ■-.'/■ "■-'■' '"'.".     --' ■ 
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7, Place an K for Heavy, £ for Medium, and L for Light before each of 
the areas of study listed below. This will indicate the amount of 
training you think should  be applied  in each area. 
J'ey punch 
Verifier 
_3orter 
_"te producer 
Collator 
Accounting machine 
_Interpreter 
Calculator 
_' oard wiriT 
_Card  hand! ' 
_Cperation 
_Flow chart in g 
_Prccedure planning 
~Cn-the-job  training 
ting   systems 
terns 
netic drun systems 
J'agnetic disk systems 
_Card  systems 
_Frogramming 
_3ystems design 
_Gomputer operation 
_~lock diagramning 
Data flow in computer 
~3PS 
"CCCCL 
_Autocoder,   easycoder,   etci 
_Fortran 
_0n-the-jot training 
"ether (Please specify) 
ifould  your organization be willing to sell computer time to other 
businesses in this area? 
Yes ;;o 
",    Indicate percent of  the number of employees  in your computer center 
in the  following categories who received  training in North  Carolina! 
Jot:  Description ' trained  in 1'orth Carolina 
Data entry operators 
';nlt record  machine  operators 
Computer operators 
Programmers 
Systems analysts 
jupervisory personnel 
Other (please define) 
,- 
■ 
- 
?o 
Indicate  the extent to which you have experienced difficulty  in 
I   ' " kg your computer centerj 
Little difficulty  
Moderate difficulty   
Great difficulty   
fhat  additional educational facilities do you feel are needed  in 
your area to ease  the prof-ram of staffing and operating a data 
->cessing center? 
12i     Additional commentst 
Bl 
DEFINITION  OF  '::■'   I   USD IN  aPBSTIONNAIRE 
Data entry operatorsi     Include key punch verifier,  data lnscrlber or 
encoder operator personnel. 
ProgrammerI    Coders, 
-.ens analystsi     Include programmers who perform the analyst functions. 
rvisory personnel:     Include directors,  systems analysts,   programming 
and   operating personnel  in management positions, 
■•r supporting personnel!     Include other employees  in positions not 
described   above and please define below. 
Please return this questionnaire  tos     Hlliaa A.  I'clntosh 
Dept,  of Industrial and Technical 
Sducation 
.  C.  State University 
111-P Torcpklns  Hall 
Raleigh,   "orth Carolina 
Telephone:    755-22M 
82 
._,..,-„,.. ,. 
ALL FIRMS IK PIEDMONT AREA rflTH 3DP ^IUPMBHT - ?0 RESPOHDE 
2,    "uii'ber  of   >iployees 
1 V ' 1969 1.972 
Total   ' of 
"0,    total 
Total   ' 0" 
"0.     total 
Total   ' of 
No.    total 
325 30.6 503 37. 5 611     3U.7 
199 
12? 
97 
00 
2^.3 
15.5 
11.8 
p a • 
290 21. 
19. 
12. 
9. 
6 
3 
2 
3 
3^3   19.5 
126    2^.2 
216    12.3 
l6d      9.3 
820 W 1760 
Increase ! Increase 
1969-72 
5^.2 21 .5 
^5.7 
103.9 
73/ 
63.5 
18.3 
"'.5 
31.7 
31.2 
31.2 
1966 196s 1972 
53 
15.5 
if 
0 
69 
19.** 
1 
0 
66 
26.7 
2 
2 
_'_ ■'   I"'' ' 
entry operators 
Unit record machine operators 
and Conputer operators 
■rammers and systens analysts 
Supervisory personnel 
her 
Total 
"o'i description 
Data entry operators 
Unit record machine operators 
and Computer operators 
rammers and systems analysts 
Supervisory personnel 
bal 
Average Number of  Enoloyees 
bal firms respond in.-; 
Average number employees 
"o.  firms with no enployees 
No.  firms who could  not estimate 
'otes 
Only 2k firms reported "other", i.e.,   secretaries, clerics, etc. 
'   fferson   Standard  will decrease their  CDF staff hy 10 people from 
196? to 1972. 
Dunning Industries will  eliminate their staff in 1972. 
syth County will employ 2 less people in 1972 than 69. 
ELectrlo  in Burlington will employ 2 less people in 1972  than 
'     '.    In addition,   Western Electric did not report no.  of systems 
lysts and programmers since they report to the development department. 
BD] -   7 
3.     What was  the previous  EBP job,   or  EDP  training,   or those people employed as  of January 1,  "        . 
inredlately prior  to their present positions? 
JoT- Description 
Data entry op. 
UHHC   fc CG 
Prog. & Sys. An. 
Sup.  Personnel 
I"' er 
Total 
2 year post    College or    Private SDP    Your company    Co-np.  mfr. 
School    ' '   '    school    University    ^Mn.   sch.     train,  course  j.raln.  ^OUT 
76 
l? 
20 
382 
Total "unVer 
o 5 65 
16 " **7 
13 63 2? 
4 fcl •' 
_2 _1 _?_ 
35 119 155 
1^5 
111 
6o 
53 
11.31 
^5 
uo 
139 
64 
1 
...-•:_: 
U83 
■• — 
35ii 
193 
lfcll 
Percent People  TrT.fl ".ed  fry Jo'c Description 
Data entry op. ■"•'.." 
RHG & CO 25.2 
Prog. & 3ys. Ana. 13.0 
Sup. Personnel 8.8 
Cther 24.1 
Data entry op. 
.......    ..  ,c 
Sys.  An. 
Sup.  Personnel 
Other 
Notes1 
0 
3.7 
2.1 
2.4 
1.0 
2.7 
17.8 
21.2 
2.4 
13.1 
15.° 
-. 
7.2 
2.4 
-evcent  People trained by Place of Tralnln.' 
58.* 
19.9 
4.4 
5.2 
0 
15.7 
■■■: 
5.7 
4.2 
5?.? 
1.7 
:'o. firms with same no. employees as people trained: ' 
No. firms with nore employees than people ti-ainedj 
'o. firms with less employees than people trained:  18 
No. firms who did not respond to this questions      2 
H.9 
30.3 
17.4 
9.0 
1.3 
37.2 
18.6 
27.5 
67.5 
33.6 
25.8 
12.3 
13.0 
9.3 
13.1 
39.3 
33.2 
1.2 
15.3 
13.8 
'■".• 
22.1 
• 3 
100.0 
100.0 
100.0 
100.0 
100.0 
3^.2 
21.1 
25.1 
I3.7 
5.9 
0 
-—i—1—rr~ "t—!- 
\"  FIRMS IN AR3A WITH HDF EQUIPMENT - ?"  RESPONSES 
?h 
, Please indicate the languages that you use or plan to use. 
 "'.ge 
Fortran 
Cobol 
.'    " 
"-,'■ 
Symbolic 
"  8TI 
ALF 
Assembler 
Autocoder 
"card  '..'iring 
"achine 
at/3 
J 
" 
Lvac BA1 
"o Response UO 
ge Unknown to 
Firm 0 
■ 
Fortran 
Cobol 
Algol 
'' 
olic 
her 
Total 
1966 
* of 
."G. total 
( 15.6 
0 20.0 
1 2.2 
1 2.2 
20 lih.H- 
? 15.6 
0 
0 
t» 
1 
1 
0 
0 
1 
0 
15 ££ 1972 
tj of • of 
:'o. total '■'o. total 
19 18.1 27 20.^ 
32 30.5 h? ":■'.' 
1 1.0 2 1.5 
6 5.7 •?; '■' r 
2^ 22.9 19 lk.k 
23 21..9 16 12.1 
1 1 
2 2 
2 1 
1 1 
1 1 
1 0 
1 1 
13 8 
1 1 
105 1.32 
7 5 
0 3 
■f increase 
1 o'/.-Cn 1960-72 
171 #* 1*2.1 
255/' 3M 
0 100.0 
500.0 316.6 
20.0 -20.° 
228.6 -30.& 
133.3 25.7 
'■"otest 
Dunning Industries will have no EDF 8 ployees in 1972, but will use Cobol 
language. 
Carolina Ty-Products will have employees  in  1972, but no language. 
•man    Ills had 2k employees   in 1966 but  indicate no language or 
equipment in I966, 
": 
ALL FIRi:3 I" AH3A .ITTH SDP DQ0IP1 SNT - ?0 RBPOHDHITS 
Do you feel  that "hands on experience" is essential for training 
individuals  for jot entry levels for the  following job categories: 
| '   >j:>or.lption "o. 
entry operators 
mter operators 
■ • rammers 
s analysts 
■■' sory Personnel 
ri 
'" ■   Ian 
"".csman 
ks/SacretarJ 
Control clerks 
No Y68 1 total 1 p. no. '  total Vo*. 
'" 18.0 B8.6 g 12.1 11 .u 70 
Cn 17.** 7 10.6 10. k 57 
53 1~.3 96.« 2 3.0 3.1 65 ,.- l'i-,0 76.2 15 22.7 23.° 63 ... 13.7 •;•".' 17 26.6 64 
56 16.2 B3.6 14 16.7 ■': 67 
0 2.3 57.1 ' .' ^2.9 ll» 
l 0 
1 n 
t 
1 
3 
2 
'  : ;?.':■ . 56 ' '.' MO 
All m', IB AREA -.iiz:   aZF BftUIF! J:T - ?n -v~   -■     "a 
6.     Type  of data processing equipment  in your data processing installation: 
Squipnent 
Unit record 
I'agnetic Tape 
•'agnetic Disk 
Remote terminals 
On-line facilities 
Cther 
i'emory Gore Size: 
Snail 
Kedium 
Large 
Total 
!To7 firms 
U9 
17 
17 
3 
6 
3 
No. flrns 
48 
2 
1 
51 
lg66  
Pieces equip. 
U07 
3? 
8 
h 
; total 
lo.'.q 
Jft.l 
3.9 
2.0 
:To.   firms    Pieces equip. 
_19S 
5^ 
32 
38 
15 
9 
[o, firms 
5^> 
7 
5 
68 
17ft 
131 
3^ 
27 
20 
I total 
R2.ft 
10.2 
7.* 
"o.   fires Fieces equip. 
*5 338 
ftO 235 
53 288 
30 169 
22 85 
6 28 
•:o. firms t total 
3P 58.5 
16 2ft.6 
11 16.9 
65 
Squlpment 
Unit record 
Magnetic Tape 
Magnetic Disk 
Remote terminals 
On-line facilities 
;.') change 
1966-69 
+ft.2 
+135.1 
+235.8 
+750.0 
+237.5 
,', change 
1969-72 
-20.3 
+35.1 
+119.8 
+•^97.0 
+2lft,8 
Ho equipment reported       19 
£ 
I      I ! 1 i 1 1 L i ? : ? ? I r ! ? : ■ M 
ALL Finn r: AREA WITH   DP    :;- T - 70 11   r 
B? 
5.    Array of "emory Gore Size 
"( .  ripens Equipment 
lauipraent I966 
4 
19^9 
4 3                  0 
0 9 12                 l 
12 3 8                       2 
14 0 0                       1 
6 6                     9 
' 0 1                   0 
»C 2 2                       1 
" 0 1                  3 
32 2 14                     13 
40 1 1                       1 
0 0                   1 
' 2 5 
' 0 3                   2 
■' 
0 2                       0 
2 1                       4 
132 0 0                       2 
' 0 0                       1 
0 1                  0 
-' 0 1                       2 
0 0                       1 
■ 
0 1                       1 
300 0 0                       1 
0                       4 "' o 
512 0 2                       2 
600 0 0                       1 
•    I 0 0 1 
1 0 4000 0 
"00 0 0               1 
unknown 0 A-        4- 
Total 3? ^r         ^r 
then    Type Baulxnwnt 
0 1 leal scanner 0 2 
1 1 'rand T   n- 0 
Drum 16°K 0 1           1 
1           0 
5           ? 
15 
0 0 
1 0 
3           2 
Paper Tape 0 
Oonputer r.- ■•' 0 
iohawlc Data Snc'bders 0 
' 6400 1 
a -netlc Drun 1 
f'Agnetlc Doc.   Read. 2 
• 
ALL FIK'S IK AREA WITH 3D?   ■: WT - 70 RESPOH 
Mould your organisation 'oe  Hilling to sell conputer tine to 
other "businesses in the area? 
Yes 
Total 31 35 
B8 
Size Equipment ■ ■0. yes . total Voj. ' no '" total Total 
. ill 
:ediun 
Lax 
25 
3 
3 
80.6 
9.7 
9.7 
47.2 
37.5 
60.0 
28 
5 
2 
14.3 
5.7 
52.8 
62.5 
UO.O 
53 
8 
5 
■'■' 
10.    Indicate the extent to which you have experienced difficulty in 
Btafflng your computer centert 
Li! 7 0 Squipnent 
Snail 
"odiun 
Large 
Total 
Little difficulty      "oclerate difficulty      Great djff. 
No.      I llttln .-lif.    "o.      ' i od.  d;ff. "o.    ;  ^oat 
17 
5 
1 
23 
73.9 27 81.8 
21.7 3 9.1 
4.3 3 9.1 
! total .' total 
33.? 33 48.5 
11 91.7 
0 - 
1 8.3 
5 total 
12 17.6 
• 
■.".'. HDEC 2 
■     '■ a OHO - 28  RESFONB MTS WITH SDP B^UTF: m 
2,    Number of Employees 
• )escrlptlon 
i entry operators 
Lt record machine 
op, and Computer op, 
rammers and systems 
alysts 
irvlsory personnel 
tal 
X- Total    ■ of 
•>':': 
iggg 
Total    • of 
total      ::o. total 
•r-' 
1972 
rotai 
"o. 
668 
. or 
Total 
111 32.3 173 35.' 237 35.5 
B8 25.6 109 22.4 19.9 
'<■■ 18.9 
12.8 
10.5 
103 
66 
J5 
21.2 
13.6 
7.2 
161 
97 
24.1 
14.5 
V 
..-■■ •■■   ■■   ' • ' ■-■•.: -•■•*'    ■   "*   .;■ " ' 
Total firms responding 
Average number employees 
Ko.   firms with no enployees 
io*6 ' a' q . .„., 
22 "' 27 
15.6 17.3 
' 0 1 
"otes 
18 firms did not report "other",  i.e.,  secretaries, clerics,  etc. 
"erson Standard will decrease their DP staff by 10 people from 19«l to 
Dunnina Industries will eliminate their staff in 1972. 
' 
GREENSBORO - 28 RESPONDENTS HTH EDP BQJJIFMEN " 
3.  Hhat was the previous 3DP job, or EDP training, of those people employed as of January 1, 1969, 
Immediately prior to their present positions? 
2 year post College or Private ZDF 
Job Desc.   High School high school university training sch. 
Total "unber 
Data entry op.   57       0        " 37 
IJRMC ft CO       22        k 6 2^ 
23 
a 
Prog.  ft Sys.   An. 
Sup.  Personnel 
Other  6 
Total lie 
Data entry op, 29.7 
UHMO & CO 15*4 
Prog,  ft Sys.  An. 13-5 
Sup.  Personnel 9.5 
Other 16.2 
Data entry op, 
URIiO ft CO 
Prog.   & Sys.  A, 
3up.  Personnel 
Other 
19.0 
10,s 
6.9 
5.2 
3 
1 
_2 
10 
25 
15 
50 
10 
5 
l 
77 
Your Company 
train, course 
6U 
67 
^9 
33 
_2Z 
2ftO 
Fercent People trained Vy Jot Description 
0         2.1 19.3 33.3 
2.8       h.Z 16.3 «»6.8 
1.8     14.7 5.9 28.8 
1.2      17.8 6.0 39.3 
5.fc       0 2.7 73.0 
Percent People trained by riace of Training 
0       "       ~   8.0 &8.Q 26.7 
UO.O                 12.0 31.2 27.9 
30.0                 50.0 13.0 20.lt 
10.0          30.0 6.5 13.8 
20.0                 0 1.3 11.2 
Computer nfr, 
train.course 
30 
20 
60 
22 
1 
133 
15.6 
14,0 
35.3 
26.2 
2.7 
22.6 
15.0 
^5.1 
16.5 
.8 
Total 
192 
143 
170 
n: 
626 
100,0 
100.0 
100.0 
100,0 
100.0 
30.7 
22.8 
27.2 
13.* 
5.9 
Notes 
-:o. firms with same no. employees as people trained:      17 
No.  firms with more employees than people trained: 3 
T.'o.   firms with less  employees than people trained: 
o 
91 
" '   JBORO - 28 : BSPONL " '     HTH   !DP   ; „' IP   ! 
Please indicate the languages that you use or plan to use» 
W 1969 1972 
' or 5 of ".' of 
tage NOi 
> 
total 
13.0 
0. 
10 
tol 
18 5 
"0. 
12 ' ran ~\" 
Cohol fc i?. u 16 29 6 19 :;.: 
Al col 1 h, 3 l 1 B 2 3.* 
PL/1 0 0 0 3 5 . o 15.2 
Symbolic 12 52 2 13 2fc .1 Q '•;.? 
•r: 3 13 0 11 :".'' 8 13.6 
tail oooder 2 2 1 
0 l» 3 
• 0 1 1 
Assenhler 0 2 2 
Autocoder 0 2 1 
• aard tfirir 1 1 1 
Total 23 5^ 59 
No Hesponse 12 l l 
"otes 
Dunning Industries will have no 2DF enployees in 1972,  hut will use 
Gohol  Tankage. 
Carolina ?y-Products will have enployees in 1972, hut no language. 
5.    Do you feel that "hands on experience" is essential for train!' 
individuals  for .job entry levels  for the following job categoriesi 
~'->1   Desci'lption 
Data entry operators 
'     RMC 
Computer Operators 
rammers 
tens  Analysts 
Supervisory Personnel 21 
then 
Lihrarlan 
lesnan 
Clerks/3ecretaries 
Control Clerks 
Yes o Total 
total    . o. no total   *"o 
24 17.1 85.7 h 12.9 14.3 28 
Zk 17.1 B8.9 3 9.7 ll.l 27 
27 19.3 100.0 c 0 0 27 
21 15.0 "".?. 5 1   '.': 19.2 26 
19 13.6 57.8 9 29.0 32.1 28 
15.0 ""/■ 5 16.1 19.2 26 
'• 2.° Uk.k 5 16.1 55.6 9 
1 0 
1 0 
1 
1 
3 
2 I 
Total 140 81.9     31 171 
2T?3E?:3PCRC - 28 RESPONBHFFS WITH SDF BftUIPHHIT 
6.    Type of data processing equipment in your data processing installation: 
Equipment 
1966 
ro.  firms"    Pieces equip. 
Unit record 
Magnetic Tape 
Magnetic Disk 
Remote terminals 
On-line facilities 
Memory Gore Sizei 
Small 
Media-a 
Large 
Total 
% small 
% medium 
1969  
"p.   firms    Pieces equip. 
1972 
70 
Other 
•' large 
21 
7 
9 
1 
2 
20 
1 
1 
22 
90.9 
4.5 
4.5 
3 
149 
33 
22 
2 
4 
14 
22 
15 
13 
4 
5 
23 
1 
h 
28 
82.1 
3.6 
1^.3 
5 
136 
68 
50 
10 
9 
26 
Mo.   flms    Pieces equip. 
19 
18 
23 
10 
8 
17 
3 
6 
26 
65.4 
11.5 
23.1 
2 
113 
98 
119 
102 
42 
26 
1   1   1 -T   r 1   1   v 1    i»    i    i    1    r -,—;—1—1—r 
'?-: 
IREENS )RC - 28 RES! ' -,:::'. ; „'T::: 7T 
8,  Jould your organization 'be willing to sell computer tine to other 
businesses in the area? 
• ; o 
■ ■    2ault>m«nt "0. ! yes ' total '■->. i no total Total 
.... 11 73.3 fc7.8 12 92.3 52.2 23 
"' .urn 1 6.7 100.0 0 0 0 1 
] 3 20.0 75.0 1 7.7 25.0 
Total 15 13 28 
1~,     Indicate  the extent to which you have experienced difficulty  in 
staffing your computer center: 
Lze  aqulpnent 
■   ill 
'odium 
' 
tal 
lea 
Little difficulty 
"o.        j 1'ttlfi dif. 
oderat-.e difficulty 
To.    ", nod, diff. 
9 31.8 
1 9.1 
1 9.1 
' tou: 
7 
- 
2 
11 
77.8 
22.2 
.' total 
32.I 
e for Greensboro firms  of employment by size equipment: 
all 1-16 employees 
'"urn       17-2'"- employees 
lax 25-79 employees 
Great diff. 
"o,    ' -<reat 
( fVO 
0 - 
1 12.5 
'  hotaT 
8 -".' 
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 :"vi'-^f -       • •   n     .,•.:.;■ 
J    nary,   197 
iiri 
As part of the requirements of the  Taster's Degree program at the 
University of North Carolina - Greensboro,  T an conducting a survey of 
•   leasing education currently being carried out in the Piedmont 
h Carolina. 
Bain -  of the survey  is to na.T;e data available to  the 
• itional community  in the Piedmont as  to thoughts  and  trends of 
try as  far as  their data processing training activities are 
concerned. 
Initial Information for this survey was ta'^en from data gathered 
. nilia  "clntosh, "orth Carolina State University, in 1$69, 
■   :a your organisation participated in that initial survey, your 
continued assistance would be appreciated, 
A si   . ' self-addressed envelope is enclosed for your convenience 
in returning the questionnaire. 
Thank you again for your cooperation and assistance in this survey. 
Very truly you: , 
William C.  Andrews 
William CM Andrews 
200*; Donegal Court 
Greensboro,   H,  C. 
' ') 299-2927 
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DEFINITION CP TEWS USED IN ^'ESTIONNAIRS 
'.' endor/Suppl i er 
Software Firm 
University/College 
IBM,  Honeywell,   RCA,   etc. 
Computer Sciences, Brandon 
Applied  Systems,  etc. 
University of North Carolina, 
Gullford Technical Institute, 
etc. 
i 
Private Business Schools N,  C.   School of  Automation, 
King's Business College, 
ECPI,  etc. 
Piedmont North Carolina The counties of Guilford, 
Forsyth, Randolph, and Yadkln, 
Please Return This Questionnaire Toi 
William C,  Andrews 
200k Donegal Court 
Greensboro, N. C, 
27*106 
PLEASE ANSWER THE FOLLOWING QUESTIONS AXUT 
DATA PROCESSING EDUCATION IN YCUR CO:"PA'Y 
1 .    Tliis questionnaire was completed byi 
96 
(Name and  Title) 
(Company) 
(Address, including city and zip code; 
(Telephone Timber; (Date) 
2.    Do you  feel  that a knowledge of unit record equipnent wiring 
principles is necessary for a pro'crammer?    (YES )  (NC ) 
A systems  analyst?     (YBS       )  ("C ) 
If yes,  please explain: 
3.    Do you think a prosrranmer should be skilled  in more than one 
pro.^xamming: lan^age?    (YS3 ) (NO ) 
h.    Would a programmer in your company have the opportunity to pro/pram 
in more than one lan?^a<;e?    (YES )  (NO ) 
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5,    iiow does your company train new personnel In basic  computer concepts 
and basic programming?    (if more than one source, please indicate 
approximate percentage.) 
BASIC CONCEPTS FRGGRATTIIKG 
In-house training program 
Vendor/Supplier courses 
software firm courses 
University/college courses 
Private business schools 
fcher (Specify) 
How many people from your company were trained  In basic computer 
concepts and basic programming in the years  Indicated?    (Company 
sponsored/funded courses) 
1968 1969 1^7C (Proj.) 
In-house training program 
fender/Supplier courses 
Softwara firm courses 
University/college courses 
Private business schools 
Cther (Specify) 
n 
7, How does your company train personnel in the techniques of systems 
.analysis and design?  (if more than one source, please Indicate 
approximate percentage.) 
In-house training program  
'endor/jupplier courses  
Software firm courses  
University/college courses  
Private business schools  
Other (Specify)  
Q How many people from your company were trained in the techniques 
of systems analysis and design in the years indicated? (Company 
sponsored/funded courses) 
IQ(>? 196« iye (Fro.i) 
In-house training program 
/endor/Supplier courses 
Software firm courses 
University/college courses 
Private business schools 
Other (Specify) 
9.    Does your company provide any in-house training programs  for 
programmers or systems analysts in  managerial techniques? 
?YES      )   (:'C       )    Do you use outside sources in  place of in-house : 
training in managerial techniques?    (YBH J   ,     . 
99 
10,    How does your company provide an orientation in basic data 
processing concepts  for its non-data processing managers? 
Tn-house training program  
Vendor/Supplier courses   
Software firm courses  
University/college courses   
Private business schools  
Cther (specify)  
11,    How many of the training courses (other than in-house courses) 
attended by your programmers and systems analysts were in the 
Piedmont ."lorth Carolina area?    (Please specify by course and 
location.) 
196S 196Q 
12.    Assuming that appropriate courses were offered in the Piedmont 
North Carolina area,  would your company send programmers and 
systems analysts to them if they were conducted fcyt 
A vendor/Supplier 
A Joftware firm 
A college or university 
A private business school 
100 
13. Which would be the deciding factor in selecting a training course 
in the data processing field?  Please rank 1 (most significant) 
through 5 (least significant). 
Prestige "-    Total Training  Date/ Duration 
Capability of cost  Location  Time  of course 
organisation 
giving course 
3aslc Computer 
concepts 
Programming 
(Assembly Languages) 
. • ramming 
(Compiler languages) 
.',ystems analysis 
and design 
anagement Orientation 
to data processing 
I**, Do you feel that unbundling (separate pricing) of educational 
services by many Vendor/Suppliers will have an effect on the 
training of your data processing personnel?  (Y33 ) (HO ) 
Please explain 
: 
101 
APPENDIX Q 
SURVEY POPULATION 
Cone '-'ills Corporation 
2150 Yancyvllle Street 
Greensboro r7^05 
Thomasville Furniture Tnd. 
Ibomasvllle 273^0 
Guilford "Ills,   Inc. 
F. C. Drawer U«4 
Greensboro 27^02 
Vulcan Materials Company 
?. C.Box 7506 
..'lnston-Salem       27102 
Jefferson Standard Life Ins. 
Jefferson Buildln^ 
Greensboro 27^01. 
Acw^cCrary Corporation 
"orth Street 
Asheboro 27203 
"anes Corporation 
P. C. Box 1*13 
Winston-Salem        27102 
Central Carolina Grocers, Inc. 
P. C.  Boot 6,°7 
Kemsrsvllle 2?28ft 
"owrnan  Gray School of "'edicine 
Winston-Salem       27102 
B.  C.  P.   I. 
Suite 1015 Wachovia Building 
Greensboro 27^02 
Carolina By-Products,   Inc. 
Randolph Avenue 
Greensboro 2?h06 
Lorillard Corporation 
2525 2. "market Street 
Greensboro 27^20 
Jewel Box Stores,  Inc. 
1200 ;:.   Eugene Street 
Greensboro 27^02 
Greensboro Public Schools 
712 t!,   Eugene Street 
Greensboro 27^"'' 
Industrial Truck Sales  i Service 
P.  C.  Box 317^ 
Greensboro 27^02 
Western Electric Company 
Wachovia Build ing (DAD) 
Greensboro 27^02 
University of N. C.  - Greensboro 
1000 Spring Garden Street 
Greensboro 27^03 
City of Greensboro 
Drawer W-2 
Greensboro 27^02 
Porsyth County 
Government Center 
Wlnston-Salem      27102 
Greensboro Keve Company 
200 IT, Davie  Street 
Greensboro 27^20 
Jefferson-Carolina Corporation 
27^02 
F.  0.  Box E-l 
Greensboro 
Life Assurance Co. of Carolina 
630 N, "ain St. 
High Point 27260 
102 
Carolina 3teel Corporation 
South 31n  Street 
nsboro 27^06 
Alma Desk Company 
F.  C.  Box 271 
•   b Point 27260 
Klopnan  'ills,   Inc. 
Asheboro 27203 
Joseph Ruzicka, Inc. 
I.  C.  Box  21568 
Greensboro 27^20 
,  J,  Ryenolds Tobacco Company 
ton-Salem        27101 
A !   ". State University 
312 !'.  Dudley Street 
Greensboro 27^01 
Pilot Life Insurance Company 
I -afield 27^07 
Computer Servicenters,  Inc. 
'.'"," '.'.  './endover Avenue 
-ndboro 27^05 
Guilford  County 
County Courthouse 
Greensboro 27^20 
Yadkin Valley Telephone Corp. 
Yadkinville 27055 
North Carolina "ational Bank 
315 V,  Lindsey Street 
Greensboro 27^01 
'./inston-Salem  State College 
winston-Salen        27102 
Dillard Paper Company 
2751 Patterson Avenue 
Greensboro 27^03 
"s, Roebuck  i Company 
2600 Lawndale Drive 
Greensboro 27*4-02 
i.'estern Electric Company 
3300 lexington  Road,   S,  2. 
'.'inston-Salem 27102 
Home Federal Savings  5- Loan 
North Greene Street 
Greensboro 27^02 
Greensboro Coca-Cola Conpany 
Hig)  Point Road 
Greensboro 17^03 
Computer Centers of N,  G. 
P. C. Box 1705 
'   -, Point 27260 
Jachovia Bank  b Trust 
P.  0.  Box  309<5 
.^inston-Salem 27102 
Gate City Savings ft Loan 
108 3. Greene St. 
3reensboro 27^01 
BurllngtOD Industries,   Inc. 
P.  0.  Drawer 21207 
Greensboro 27*H0 
J.  P.  Stevens ft Company,  Inc. 
.'. Market Street 
Greensboro 27^03 
Blue Bell,   Inc. 
335 Church Street 
Greensboro 27^05 
Indian Head Hosiery Company 
P.  0.  Box  1910 
High Point 27260 
Gilbarco,  Inc. 
rfest Friendly Avenue 
Greensboro 27^07 
Pomona Corporation 
'..'inston-Salem Road 
Greensboro 27^07 
103 
ifo Distributers,   Inc. 
.    .     w '757 
'Jinston-Saler 27101 
!.'.  G.   School of Automation 
>18   /.  Friendly Avenue 
•^ns'ooro ■^"•": 
Piednont Aviation,   Inc. 
Smith Reynolds Airport 
•   iton-Sal 27102 
mdera Furniture Cor.pany 
Fleasant Garden       27313 
Reliance Universal,   Inc. 
P,  0, Box $te 
■   h Point 27260 
Gity of Vinston-Salem 
?.  0.  Box 2511 
"'inston-3alem 2?102 
'..'achovia Services,  Inc. 
'la "-uilding 
ton-Salem 27102 
Gullford Dairy Association 
West Market Street 
Greensboro 27^03 
Adams "illis Gorporation 
300 ingliah Street 
High Point 27260 
Burlington  management  Services  Corp. 
ihovla Building 
Greensboro 27^20 
DAN-2921 (5-51) 
INDUSTRY   TYPE SIZE  LOC     2a     2b     3           4     5a        5b     6a     6b     fc        7     8a       8b     Rn     J 
1 1   — 
2 
3 — 
4 
5 
6 
7 
B 
9 
  —' 
10   
11 
12 — 
13 
14 i ' 
15 
— 
16 
17 
ie 
19 
20 
21 
22 
2; 
24 
25 
26 
27 
2- 
» 
10 
3) 
52 
33 
34 
15 
36 
37 
» 
39 
W 
4. 
42 
(3 
— 4! 
43 
4C 
47 
M . 
49 
—| 50 
il 
52 
-J 
53 
t 
APPENDIX   H 
DATA   RECORDING  MATRIX 
104 
8b    8c     9a     9b       10  11a     lib   12         13a           13b           13c              13d           13*         14 
l 
  2 
3 
4 
.  5 
6 
.  7 
8 
9 
to 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
1 55 
APPENDIX J 
SAMPLE LISTING CF DATA PROCESSING COURSES IK 
COLLEGES  A1ID UNIVERSITIES IN THE PIEDMONT 
105 
m 
ii 
u 
B 
K 
U 
H 
U 
81 
« 
W 
It 
U 
c» 
M 
t» 
4» 
1» 
I W 
University of North Carolina - Greensboro 
Department of Business  Education and Secretarial Administration 
NO.   33^.    PRINCIPLES CF AUTOMATIC DATA PR Q 2 IING (*H3i2) 
Programming,  wiring and  operation  of unit record equipment.    Card 
design,  keypunching,   sorting,  collating,  and the  preparation of reports. 
Introduction  to flowcharts and systems design,     Not  open to freshmen 
(Page 115  - 1969-70 Catalog). 
No.   335.     FORTRAN  PROGRAMMING  (3«3)    Development of the FORTRAN language 
as a tool for solving scientific,  statistical,  and  other mathematical 
related problems on modern digital computers.    The course will cover 
expressions in  FORTRAN,  algebraic  statement? containing arithmetic 
functions and  exponentiation,  problem logic and   input/output  record 
description.     Prerequisite:    A basic knowledge of algebra,     (Page 116 - 
1969-70 Catalog). 
No,   535.     ELECTRONIC DATA PROCESSING I   (3:3)    An  introduction to basic 
computer concepts.    The development of understanding in  the programming 
of the 1^01   computer at the machine language level.     (Page 113 - 1969-70 
Catalog). 
No.   536.     ELECTRONIC DATA PROCESSING II  (^i3'2)    An  Introduction  to 
processors and compilors.     Use of Autocoder,  FORTRAN,  COBOL languages 
B 
M 
H 
106 
with emphasis on developing initial programming skill.     (Fa«;e llfl - 
1969-70 Catalog). 
No.   634.     ADP FCR BUSINESS TEACHERS (*I3I2)    (Listed  in  Graduate 
Catalog). 
A   '   T State University - Greensboro 
School of English,  Department of I'.usiness 
No. M2.    ELECTRONIC AND AUTOMATIC DATA PROCESSING FCR BUSINESS 3 (3-0) 
Fundamentals of Eusiness data processing.    The use of electronic computers 
and automatic machines  in  the  area of accounting,  economics,   management, 
marketing,  and  general business.     The  equipment and  facilities of the 
Guidance Center Laboratory are utilized  in the course.     (Page 20P 
1968 Catalog). 
School of English, Department of Mathematics 
HO. 301.  INTRODUCTION TO THE PROCEDURES OF DIGITAL COMPUTERS 3(3-0) 
Flowcharts, machine language, e.g. FORTRAN, preparation of cards and 
tapes, number systems, typical programs for solution on standard 
computers, Mathematical essentials for computer programming! e.g. 
approximation methods, error functions, iteration schemes, and numerical 
solutions of equations (Page 223 - 196P Catalog). 
• h Point College - High Point 
Department of Business Administration &  Economics 
LA 352.  FUNDAMENTALS CF DATA PROCESSING (3 hours) A presentation of the 
broad concepts of data processing and computer problems.  Emphasis is 
107 
placed upon the  theory and  philosophy  of application rather than on the 
mechanics of  the various systems.     (Page Ph  - '' ' log)t 
Department of Mathematics 
Computer   >cience 211.    IKTRCDUCTIOT: TC 00MPUTBI PROGRAM! ING (3 hours) 
An introduction to digital computers,   programming and the PL/l langua;   . 
This course is suitable for the general student.     (Page 116 - 19'? Catalog), 
Computer Science 231,     FORTRAN PROGRAMMING (3 hours)     An  Introduction 
course in computer programming in the FCRTRAK language.     (Page 116 - 
1969  Catalo-), 
illford College 
Department of Pusiness 3conomics 
:"o.   125.     DATA PROCESSING I  (3 hours)    Data processing fundamentals, 
equipment,   programming,  systems,  the basic data flow,  machine processable 
data and data organization  as related  to electronic equipment.     A typical 
data processing installation is provided by the college for laboratory 
work.     (Page  c5 - 19^9 Catalog). 
No.  126.    DATA PROCESSING II (3 hours)    This course orients the student 
to the basic  principles of keypunching,  verlfyer,  alphabetic  punching and 
production punching.     Additional equipment  to be used  includes sorters 
and collators.    (Page 85 - 19^9 Catalog). 
Department of ''anagement 
"0. '■■?.". •nC'PVrJR "CIH 'i' (; hour?.) Principles of computer operation, 
structure, programming.applicatlon of computer techniques to accounting 
and  business problems,  study of auxiliary equipment  for electronic data 
108 
processing. (Page 115 - 19''9 Catalog). 
Department of "athematics 
"o. 331. DIGITAL COWPUTBSS (3 hours) Components of computers, areas of 
application, programming, problem solving, and systems.  (Page 12k - 
1969 Catalog). 
Wake Forest University -  rfinston-3ale.il 
Department of Mathematics 
,;o.  225.    THEORY AND APPLICATION' CF THE DIGITAL COMPUTER I.    Basic 
theory and  application of computers.     Intensive study and laboratory 
training in coding and programming using FORTRAN.     (Page 125  - I969-7O 
Catalog). 
No, ?.?/■>.    THEORY AND APPLICATION CF THE DIGITAL COMPUTER II.     A 
continuation of "225,   including PL/l,  SPG and basic machine language. 
(Page 125 - 1969-70 Catalog). 
No.  355.    NUMERICAL ANALYSIS.     A computer-oriented  study of various 
analytical and numerical methods.     (Page 126 - 1969-70 Catalog). 
,r9 
APPENDIX K 
LIST CF SELECTED IBM EDUCATION COURSES AI!D RELATED PRICB 
F36OI               Fundamentals of Programming $ 1UO.0O 
D36OI               System/360 System Design and Analysis 360,00 
D3602               System/3^0 Communications  system design 
and  Analysis 560,00 
H366O               System/360 C3 Workshop 1500,00 
3ysten/360 03 System Plannin- 1175.00 
K3663               System/360 OS BTAM Coding '*25.00 
H1800               1800 TSX System Training 900.00 
(9870               'Jyctem Science Education  - Part  1 35OO.OO 
1/9872               System Science Education  - Part 2 2500,00 
Source - (Data Processing Education Course Price List; International 
Business Machines Corporation; October 1969) 
